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ara, aerial, SohRate one H geet a Pal gare | fa & 
at aga 8 ae tat F yeah ar fear ort Bl farm } ta F dan a 
OM Tel ST Gea eT Hea Gar Gy a dae aie ame 
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a se amt ar gary a Brat Aer Y Rae wat ar a 

freien Aiea & ast Yar asl 4H guia dead a ga te ee wa 
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Hl aa ae A wos a wy ai act GS wey ae fea 
aT Tl Ml HSMP syHa art se wl ahh 
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are fa H yore, are a sre S a ATER, Ire, RY srs 
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“s tae ae stem! afe ga feats fait sradt er ch acnet fH ae 
am. dear & fra 3 ye, pra a ae et 3/4 & aaree 7 a 
aT RT TC) WPT aT OT at alain & GA Swe ay fea aI 
fet 52 FeRR, FA Fax, 8 Set we a aa Ho a aT wy B 2 
wre et FIR"! (aire 28) 
ae at ar Pay and H oneepe ee oe H andi & sem & ato 
qa wel Bu RuiG Sell (Regula Falsi @ Rule of the False Position) thel 
Tan ora AY St ome ciara & yet aan B ea fear aT WHT 
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He - va aor a sere ef aie free yer at (arr Fat sarert Bei) 
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met ae PT” | (BRR 165 Free) 
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aa tered ar are a at war 9 


‘ae sa aoa Fup wy F300 ay ok ws TT 4 30 aoa oa 
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wa & fH se we oA wat ABT H By Fi . 
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feat dat A aT 
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we tar FH ETT a AK wee a weg F aE aoa a ai, gaa fae 
eas ast wee } salaareh geal st crassa al sth “qaah” Ft oeer 
Al TT HEY fee Teta (word numerals) eh at FA set TST aA SrageeH 
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we TeieTalt a ha sa gor ae A we afer & afr dad ay 
at unis anfeadt ¥, ear-ar oar & we ae fae wet are dee Sr 
afer BT A TRA a wae B wart Pad zl 

y fas see at a mer F faa } sive ste, Fe “aq” ay 32 
al sree 8 (adie eat 32 ata ere. g) cen “Ge” aha ar srs S (waif ag 
an &, fra at aeae, aaa, aedae ae aaa e)l 1 ois el Sr 
(ar aa eet ) ymden wey 2 shh ad, et SE yeh are wa 
el 

are ¢ ff yadenat a gra wel at sted oe fee ae ol Get 
wa oear aie 1 Reet et ag, oh a ma a are ata fa oT aera 
tT aay sae HoH a a, Fe ceh, sam, fey anki den a a aw 
2 a tet ag & gaa Se ot ate 4H ech a, aa oe, al, sta ga 
(At “seer” a vaea errs wai Rash & da Aa ar ora 8) 

arene a sencern ar rer & fee eh area depict, wt cer sepa 
ae a ard ore ert ater! “WA” & fee 3 ar oar fer oie 2 
adits oegea, davai aa, sie serra & ate oe TA eel get wee “ae” 
5% fam (adit arta & ore oft arr 8) “eh” 8 & fae (wai Rom 
are A Ye) cen “Ba 12 ee vars ft TG S (TET F 12 wat} 
fae ae} 124e a wee) gt geist at cH dea at art a ag a 

aft ay ge Peet sie ar sey jee Sod oa we SH ah valsaret ge 
sel ote ar te RU Her st HVAT oT Teta H GAA Get geatH 
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am wart far ora Bl ore: “ary Bar” ar archer ore “SW ye ty” 

te @, HR fear Het Ae 

sal ser “ores” (area Tar) eer arr eh “TaTea TSE” = 8x3 

aa “Tea TA” = 3x8 

Ha: APG HH Bet (Commutative) FAT F GI HB ae F ae aferdita 

ex ad 8 SRA GA WaT ae “eS are are var ae” aA “are 

& aT A Ta Ta” se ee A oe ak Sea aT Ger Bl 

a trae one ar soar fart A stadt Genet & fret car sits 

oar 4 wesia Hee el waa yer wer & fee a ga sala a wae 

wi, a wi, ace? sik weafehtal A sac 8 son Bl ae wena 

+ feard Arar A aor are & ae FH ae dea feel B- 
CYTE TAMEYT TAY SHIT TT: 

aay 

“TA (6), JT (3), HT (0), HA (1) 

art 1036 wep-aagq HOA ART OT" ae: GT TAT Te. TT 1114 

atl 


ren Tet 
ae a1 
0. RE, GA, SH, TTI Ty, 


ore areetta after ait tferetitres ao aieepfeien srerfebett 
ei, Sra, See, STH, genie 
Ue, 3, i, ee, ter, fer, wrilay, y, 
aft, Fel, geat, were, wo, fay, flare, genial | 


a 4 
a 
# 4 
a 
a 


amt, &%, IRR, BH, Ye, Wea, onl, ePea, fase 
wT, Aa Eentel 
a, OP, FY, aH, wae, TY, arene, Bara, aT 


ay, Are, of, AT, To, Ardy, fax, wi ap, 
fakes, 3a, ca, Ferg, gearfel 

aim, ae, fay, art, Th, fe, ae, smi, seme 
feat, strarz, warTsre, 

TH, Ba, BY, Aes, wa, gx gefe 

a, Oa, He, Sa, are, ania, Pear, uy, sete 
faa, ary, faseeent, arfeerndt, zenfal 

ga, A, Peer, am, sania 

fafa, fe4, aeq , eonfel 

aN, 3, sen, otike srariel 

areata 


| wa seradt a fae + a war 


ofa 

afer 

7a, wel 

gor, antciepfetl 
fr, waat, sentel 
Tal 

Y, Wea, Brae 
od, Tl 


we, a, or, wae 


aa 2 


BAe GR TA eT a TAT A Ser Vey | Tea | eae eet ae, are 
& cet Reareh cee, oe: a amt eth Y ae cee e | gee oe aaa 
yee een & fae are-aae 6d Um, Tl a oH GRR fae a TE 
ad @ 1 A BM WK Feta uet at onl el 

Gat ah cee &, we ca ener wer ae a ae Ha ay a 
ard € 1 are BA, ame oe BY qahar cH see wert | 

Ue F Ge + ome a Ie a! AR on wei 4, fe 
a anteeae at arent Pert &, saa a fren, weet onfe we Af Re 
We | Oe Hl sore Se My as awiee gen ale Gel S ae Get Ae 
ART | 

he RA ae a Ie cate] Ge a gee fe Te alt Te 4 eae 
H ear at See Fee Uae A AE) ToT A STAT WERT Ba A GAY oy 
a Fea sm ty a Neo a | 

Ce 


geet A ante ar fae Sarr : v7 


ant —stee eer, 


ee 
yy me vet Y a ge at FY ae tea wa a | gale Qe aT 
a Fat wae Rar ake aren 
"SWOT, ME HGH ARTY So eee ee 
aren ee ve BL” 
at fx as ae waa 4 Paer feer-- “aren | ya tae sa MA Yee 
64 art we way & fee ae he S am aet, ai cer a eH 
SA, a, HA Oe ae aH, AA Oe oe TY AC HE 
a ST wet Bl Ua GM sr TT a ae | 
‘qm | omy vet a ar ate aa BW ORY a A ote EL” 
I UA A Fe YA Gi Sa AM H seq Feo GAM | SAA aT BH aA 
o trafar wat se war A caret aren al- 
A mts & iar gh B ag aA dH Ae ca 
& afr oat dy aga € ges it aE i” ge Ho Os con & ar oem - 
at ae emi seat ar Seer gen feared ster 


ie ure adr ater A bears a aka vate 


Ta, a AT a Te ga te Aaa set a Ue OM SB gee eo aa 
wae ya yt das a orem | A okt omar ae ae ae |” 

aat aT tert we Ten Sr onl sen, Ai sfereTgel meres A anfreary 
are, We} gfe eh H SE ee sel oT | fee A Sa ara PF 
He a gfe wae ga WAT aH Aal ae Tel, Raa ae ge GAC Ga a 
HU Ser, TET Tere See: Gary ara A As SH eaTyR & Fee ETT 
& vata Fee fer ora 

area Hs at sarge 64 GPT H wey & fet te 4 ore at rh 
a) Tet wee, Sea SATA IT TIT Ala HM OA H aT az 
&, wa a A can ae ore ad gor | a § voiter Se of alee 
sa aa fee a S are F vet Ge gar | a ved & PH oe aT 
% oe ora oe Tt Gee Pat ae aT | 

ae Y uaa dere att Gar & catenhtat A ae a a OM ate Fe 
a apt a Ree sar, a oer sas fee a sar Fe see Pra 
we wT A th eT ard sar F A] comes sel A Gem | ae: a das 
et APT Ge at aadt &, A A TTS aT BH TT BET Gea s 1 a 
Te GG awe ste Tes! BH oH creer orcad cer Sea ar Reh 
at Rafe areca Heft | 

a WT BAe Tea AGA Be AM Ge fava set eon AR oe] ate aT 
GT Aart fete ga | Say area fear PH at wate afant oa 
aaa wafer a sit ge ot ar atoet ef oe Set os Re 
wea Sa BI A FAT Fel BT | 
at ceniteere aare H sake ae | ora FET sere ar alte a fee gare 
as | Sra AT St HAN gage aT Tal aT | aa UT at SIT A 
TA A Se a Ado Y aa set-aia oA Y | 

ae se sfrenget Rake a aT Reet fet gar a at | A ae wT oT 


gees & onftearc at PR sary 19 


ho 


vee | cetentat & yer wa fe mater % onfseare at gem ght } fae 
We WS oT HT GSM ga aed ae aah aT war 2 | 

are Tet & WoT a Mga ae a fest ean at | seest areas 
a weal Hate yeh ae FY Me sa sar St at ea wea | 
at aaa Sr Be aT aR A eT | a ae ft Aa Y PH fers Rafe 
RY ora SE IT A aT | oe: SA we a fas F at ef ora 
% aan fer fH ate are fsa ¥ cena Fe Sr gecer feat ony at Ht va 
eT Wat at ST ST Te et ar Tea | 

TH A ae GAH set one gr | oe aT RH ated wa at aa 
we) aa AAT 8s HT aw-gQe wR oda en | ga ota AM 
at are Prererer eRe, THT Seer fear fH As a ae sake ar ae yh 
ae wy & fra far oe | 

TT A TA ae BA Haat A ved st aa wt wife sat as 
RR at wH al se ea 7E | 

Tear wt aR 7 a, of ara FH saat omen at | onfer aaH 
arntta attra arr Part art adarer ert 3, ae & sett AR GAT Ser 
oe a 1 gate stir Peta atrast ara aie fra wer oy Be Rar wa 

Ret aT ot | oH Ps ae ger fret ae aoe a A aria Ra 
RL TTT we H ae GM ST A A Ie A ghesr APT Be TT BAT 
Pat & a armed at ara wet ze | 

yet fasaret MT HE SA acter Te Ugeay ar aa Ten sa wae aT! 
a Tee GT 1 aT, RL 2 ay, TR 4, TT 8 ae aelg 
RA ST RE ST SG Ww wa HT 16 GT F FRY 2» aralq 

BRI IK csacawcers (TRE 3K) = 32768 

ari at srasecnat eri | 
me te ae aor Pare var ct 32768 ati ar ae 5 ae Pee | AG 


20 ; rar areca atrer at titer a atealeren aeieat 


qsa & fe se ana & Ae S amy are we ak are ae F | fore, 
SFR (Tolstoi) fafea “aT Tat te” HEM yet 3, TAs IM ae FH 
aS-3s oS AM A aA —K SE one ae eT | 

Qe ae at a, aftenal a ga aa ar oar aT fer fe ied GTS fee 
5 8c he afer t it GPT fy 10 Be, st GY % FY 20 Ae Ta 19h 
am & fea 40 oe sai GH AA he wer | 208 GI SH fey 2 HE 
a oman eri | 

ae Tar fag Tr ata ae a eH OR fH 40d GM We Gea oe 
AX DX DKXwe—-(21 A) = 20,97,152 7A sty As 40 F aM & fr 20 
we 97 SAT | 152 AE A oragenat eh | ww ae FH aT aE A 
Ye omen 8 | gafeey sot ar 4H fey A oe are ak B ons He easy | 
ax apf fet ax 2, wife oft a ae oT 2 | 

afreakal A org atest & ore a we aA at aT ger eT fear 
wa ara} TH Gow fie Fh 20 me aH he ter ae aa a | A, 
aft ae art feet ore oem rer at eet tear & ge Fe fet TET 
fe 40 ¢ Gm at mera (te at geaqe) To a, a aid am & fey 2 
faethe oot st atageenar eri | 

TE Me AT a THAT Bs AAT Se ae SHAT HA ATE aT Sod ey Here 
2X2X2X2........ (GF AR) = 1024 Pret At sot st sraganat eit | 

ood GM Te Teaa-uat ficial den, gear (Wael, Pay eam ot 
Br Gat ea et) aA ake seh ee 10,483,576 TI | sealg ca wre a 
af} oer fret ar ate wae, fe Ht ont Ret ge asl 
say, 64S ar & feet a he at rer arfee, wae aaae ToT OT 
rey, 

1048,576 x 16 Hal] 167,77,216 Pei at Saga Sri | 


gait 3 entre a BRE SA a 


aft at 64 art tt qramat oy, a et apt eet ae ert Brees 
Fey 3,3554,431 Bret afeal 
aug ae at iT Ge BT & WY 3 aS, 35 TTS, 54 eee, 431 TIT 
frat a our at seas Url | SA & feet Hest Fe ay wat Hes 
ax at te at ae, west rer ates | ei BR oe Ra 420 we A 
ye ta err afet, ae A ae TE | 
“| a Aa Ga een, 7 Ue ah” Geraa sel eA HET eet S| 
ee tee eee 
we 3 | ata &, 

TAG = 4m? 
TR Ae a aed aw Tae sr Ferma wT 195,950,000 Ta, statg 
20 ie at tet ae ort & | gat a ote wer aie met sera 8 
oar 8) abt Ht orem ear vers, ARAT, Wea oie was-ras yereai 
q ayes at @, qe Fe at Set ae a cart | wed ak oania ain 
a a aa & ae at | fee A aR et gel at ad cae a St ara 
aM & att se 100 at te ama ae see. het A fawita a A 
ar Ht, at tar 20 we faa & Fa aby 20 Hos Ae | 

aa ae wart Gy & ve F) senate we ae oe a et ard gel 
% oer Pier wet fet aaa fey garth ye a oragee oT | fey Tee 
Baa: wat elt wa et Aa, Prear wor Faq wwe we 8 qeos aH Alia 
aq, ad yet oe we eer ae Peet aeadd adsle wae > fee ot oy 
al Fit ge aor aaa Tel er | eereU, seat entearee a tod SA 
& ae am, Peal a eta 4 yar sel oT aaa oT | 

Ba vert em tee SH Wey aaa S Ba oT onde at shar A 
we oer a Rear & wea 4H ot he & “ga ari” S sa a ay Se 


\ 


22 ora area afer at bitrates a atepiter arefeet 


wee ae afar sella fear) er Ga Ga a sar ow we a aay wh 
a A eat | 

art get a Pe oe ot UT a Ser wen ary, ae GaN aa Pat ae 
HS ara wat | Afr Ref teh ef was fe ga wa & aera AE aa 
art wa a ae at aT & fee ae ory Sm fea aM a, Tey Res 
a 4 sera sik terter eri a Aa gfe fh ah aw gan, see ah 
Baa al, ae ae at et | 

he ot Reet wer a wae fret err ora or gers, Teo 
(ara a seqeT aegt) Fa veo fread at FH ce ve Wafes tread 
at uber F ga gael & ory A oat at | 


yeaa & rarer We a ery 


ast a ht aia aaa a wat te} aM a er Pefaea Oe 3 
wT aad S| 
am aaas art at ae den as & Pret at at 


S = 14244484164 == (64 el a) (A) 
arly 

S=14+2+274-274-244 -rn-n-2 4 258 (B) 
oq: 

QS = DHDADPALEDS pnnennnn penn 29 42 (C) 
aq (B) & (C) ¥ F we & 

25 ~S = 24-1 (D) 


Be wie Ft (G.P.) H Aprwet & ya sr MN (A) Ho omer Ah Pera 
mT waa e | 
we 2 fit 2 Br 64 ae frat ame FT ae Gl Te Se AM 


ga ante at aR sar 23 
Ror at wp oa fe ga var se . 


Pad 
ay HEY TE (22)? =4x4 
wal 2*= 16 


ae Wa TaN at ae 
(24)? = 28 = 16X16 = 256 

(28)? = 2" = 256X256 = 65536 
(2'6) = 2 = (65536)" = 4294967296 


a ait H 2% = (4294967296)? 

AAT 2% = 1,84,46,74,40,73,70,95,51,616 

qe ora Wy ara aa & fe 2 hey FR HA den andl 3, Aiea 
Se TT eae ST aT AM Perr feet ze | 

at ert (power notation) ¥ aa sist (Power) = fH “ Yaa ¥ aa 

a, are Bt AR" 

wae ast AE set et ae ef fH 2 H aalten aa H 20 am %, tea 
oH TI ses 2 WITT z | 

atteet (D) & ey sa Peer oe vee fe aaa S opfaene Ser ae at 
wat & a eS at st den erh- 

=1,84,46,74,40,73,70,95,51,615 | 

aad 4 ye CH ata famed ders | eT GA ee ae wed a a Tei 
% fea wae er? a aera Heh we aah TT a ae TY | aT 
fret eT AL sa TE Ger a sar wT aaa e— 

1 Festa, 84 Fa, 46 TaH, 74 Ae, 40 Ss, 73 ate, 70 HIS, 95 eG, 
51 BA, 6 W TRE | 

anes wot Pa oma 8 arama ee a me 


24 wrt area afar at tires + aiepites aateat 


qT wet qe ae am aa aw 8 | at tt sens F “wach” ga 
Se Ge WaT al Cae | 

ay war wala ae gh eH art at ders & awe eS oy oT 
wer & RY arena aT | Fe A sa oT UN aM syTTEMT Br ory Aiea 
& ht fra far wae | 

qe th are 3 & ae ar te & art St Peet (Bie-as, eased) ax 
Fat gent & | Gara 100 aa FH s00 B 2500 aH aN BS Tad & | 
ae we at yo Te a aS 3 Ae a OT eT oe A aaa 
at | dan wt at weet so 3 Ge Fa Aa aie Rare waren ay a 
geet & onfesares ar ait fase at Sy ad & Ah corer waa at derane aaftia 
art et | aq ong & aay, ae Se dea 2 | 

wae ory ater eer | aga at ect oie Be ay fee oe a oe eh 
% 30 BI aT aS wae e | ww AN FT wT 30 TE WH OT aa oe 
aret H ae-gy at eT aR Sa a A am a a oat det 
Be aes eh | ga vere yet eral At Ge 1200 oe feciriex B as AM 
ya we wad 81 ae 4 Few Se AN 10 Hex Aer eM eT A A 
set Ware 3 Hts Peter 8 Ht afi cat ert | ead get a to 
a feel a fear A 40 cone ectrier 8 cage vel S 1) ge aa A 750 
aferat ar tert sart eer | gah fare va, eH, aaa ote aa set Y aah | 
aes ste ae aa adag 2) ae: oT a ae er Pa a ae 
wr a oT | 

Gat ael, afe we st aaa Peet Va afer S ary wat ot a feet 
at art at ater ar starna wet array (SH Athfeeaa), at ae sar MATT Te? 
waa ae A art Ber ar dey ae wi Tae dr geleai FH as 
yas arery a aad | aah Ga oe fasara He ales S| are gelsien 
¥ aa FY Ue ee Ty Tee was at at dear rad st eH Ba Ta 


gett ante at PR Sart . 25 


a ye Raat ver | et, See at sity ee 8 Tey a aaa a A Oy 
at fame Ref & Poet a cae weet ST a ae ae ee-ge B aH Ae | 
Ys F se HT Ve oT fe ae Ue Her Uwe Pmt wae: oe GA 
& RY oases ay a a | 

ae ssa Gr tees F oa ay faa, a cw fea aa & 24 ge F 
432000 até PA Ue | Sar a Fe wae A A fee ae, a wT 
am ue eat H yaa & 150 aie Fe Sr vee | Sea RTA BET TT 
& fay cH ora at tt 

Sr ae snare at Pret ay fey ¥ ama at at We at Valea 
wa & Pert ae Fe a Gh Sere aT Ao oe | sa vere onsen 
ay at Tat See TT ST OY a STAT at BIS ten aT fhe Seat shepr-sher 
ata %, ary fire-fie, caret a ont | 64d aM UES ser vee Ga 
ae a Ha a WH OE BH SE I A a BERT | 

weal art H atett aed H ole feral et at, sae anftence at wert 
gat we ae are Pera | ces aro fee ake ea A at 
qt Fen (s) aH Se & wy (D) FH fret & 4ey aT} Mes Y sat ser 
a aTeT fra | So Wa Ge S aa Ba aH Wer at fala Fr orp 
wit wart en, ae & fet Ate, aaa a aT 4 fee wa | SET 
& fr oot aaa ele med (fo adi wd) Y Teese Bt eT 
aoe Asa Perecrt st fay a 8) wey cred ar A ae gee aor 
TT a arate ae fret at | 

afer are at weave pas ATF feral dell ageT rear ge CITT 
4% fisar Perr a fat ae | sa gee a ww oa fear 4 fern sik 
set, ae area ye Sr ae, ES IM TH aa S i A aa sel aE 
al 


Zz were ys Us eee aaa 


GH WR Fa AAT ga RT He oP SB Gerd a 
GOT BT EO TG | THT HART, GY TH AT TN wee Ge 
et Bre Keer | geet eh a ah ee Fear Mar a YU ey 
AR OY ay ae ¢ F| A GoT POR GAT A a mT 
me aay al gC aT A TURE ah ae a ate | A AT 
aL ee ant ear Bae Saar He ge RT| aN ae 
Ra Hare aeaie HUA Ya aT | RH Wa a Ge 100 
att OH FH Aamo a, Ce seta fear & al AT Mt Fe 
wR 

SAE Ua A, HH BT A Ue Aa aT ter | aT ae a 
TR] TL aT, A OT AC SH SY STRATA ane aT a a 

Uh FTN Te BY AM BN Tee eH hea at | 


aT 3 


Fae WaT FST ST A Ge Hl, A ser (hand), TE (foot), aR 
(finger) See a Sua I TTT H fea, sal ga wT a Pad wet 
& fer At aah at Sate at vac A se Peer | ae wer arate A 
at | mae sel ae & fe far at afteat ola arene att ara 
H TTA BH GATT (base) BN (Ten) Ot | ra eH aye sat tae ae 
& ae BH Tefeat ak aaa aa A ree st, aah ae ale oT 
wl 21 ane a STIR Ge 8, eis 12 a one, fee ak des er 
amar & yaa H er oar @ foresees enaeter wat H aeh gla arth 
G1 Rah BW GUM TET gH Be A 12 ga, we Ae Fo te, oe 
Set I AAT ANT Hae ae CH aT H 12 oR 1 ge A a, eT 
vee ara SA ara Oy at ee a Gen & fhe oh, wats Se aw 
HAA IH Bt ara Geet at (eat ale race erat ae at 8) | AG, asi 
& orale % “ar” (dozen) ft aga Arata 8 | 

at A A ARR TT ae aA Ra ae Hoe art Bo aa aT 


28 ore arcta aria tt Meets 7 oieplten af bat 


wt | ar fale ar ae eH sea asl wT dena al aa ae 
area wet Aen arr Bat serail oyerear |e | Wer wart faa et, cake 
ax alt a onaaaast & ae sat | get eal a GAS Fae 
A yaa dita dh gate owed (err 2. wz 1030) Raa s- . 

“my acca amnst H cena & father act att ar cerry Beer 8, 
ar wa fy ert & amt wt wee .... Ae ge Bsa oe we one 
& gees fered @ | aa oe der wo Haga at we TT - Te 
fra eI 

ta 4 TA 1000 (Fer mille) sx suet & wea 10000 (FAftas myriad) 
4 ag dems Saat ay are BE oayaeT (oetiftre) ree ael A | oP 
gr “Ffaa” (milion) 10° (a ex ara) Prefta wan 2 oie sat ay 
“afar” (Billion) “fefeaa” genie we aga ae (§. 19at stated) H perfor 
Be | 

afk aS Ae IR a oT enfers 8, frat are ae (aeae, age, age 
a sede), or sea-et seat, w: aeiq (ren, ae, ara, freae, 
SEMA, FA Slay), sis Tey, areas, see anfe wafer f 1 sat 
we TAY oI 8 | TeH 1000 | FHT “aea’(somc) aa 10000 fay 
“aga” (21 GAR) BH Va aH ae Bae | 

adie (art aap) wT eer ae AAT a wa ae gel ade 
a aod aa (a gar agde A mer 8) we era A sa ga 
at 1 8- 

Wh, Fa, Ue, Tew, TAT, PAE, sgq (=10°), Age, =aAe, THR, Hey, ar, 
ait gat (=10°) 

eats after ais Bar oe ge Fee at eet wer b 1 wae aa (aT 
deta Prevar % are) eet afd lear (Re aer aaa A ea 8), rave 
men, wen slew, Aareeh afear, welder arert (BR area merry Al HEY 


aaa went a ay Aa mh 


8) afte outage mer, wea wera at TAH A aR oat BO) Bae 
Har aR qt A Aran Ree a ah BI 

dara werent ait |e faa at ua ¥ abde azar vil, 2.20 % ay 
wa ang 8 ooh Gat Ka Wy Sart Ss art aa aie den dae e 1 a 
aq Wat e- 

BA = 108 
afte = 10" 
seq (a eaq ) = 10% 
Taq = 10" 
oft = 107 
yet = 10" 

ai, a = 10" 

Gaeeeeacity eae anced Bawa ae 
aca, arrears, freer onfe ga area & é afer ot 8) 1 oreahter oftars 
% ager (fey gee, m, 3.1) “ee vere H are H six festa va % 
afarr Hah ar 8, Ta areas wed S 1” Ha s aa a sftera aie aepe 
aed ete | wert fery aeTAT (Ro Gel aT 3000) F at ga Sa at kena 
aaa sie depia oe vet teeta art comer 2 | feel 5000 at at 
wal aft } gay as Sa FH eam wot wae at sate al A ont A 
ait fasnart st ef | gee after onary & ae ah ate dita ery 
q Peat was sr wear aes a | aa: see ange set dr afer fe 
Tr ae a fey sh ore geet ana & ore sik qeapia wall H Ray 
ar Pret & | 

ae wat at fay Seti & aA Bt as yer geet ga wa z | 
1, ortyee ser (aT Zo WY 476) at GH 

ger a oa oe onevely H tae ay a St ah as eS 


30 


(il) 


ort arch aie a tires a ateper ate 


ed aa TH ae SH Relea St qa He 1 gas ae 10” FH fay 
“aie” oe amar 3, ah ais, wis, seas SI Ge BT aT “Hts” ay 
va 2, at Brad sit a “crore” (Bre ar sis) Pree | arly a 
ea “aR” (=10°) F Te waa a ant et | araaite gfe & ve TH 
area A fer aut set et | 
shee at get (Go ay 700 % 800 aH, wT) 
area Hae ah aga arate ht get ig dad Soh od are ¥ 
aI BS UAH (Standard) ff | FF — oH, aM, Wd, Tea, SYA, Ta 
(a wea), WaA (=10°), se, aye, sey (aT ae), Td (= 10"), Pred, 
Ferrin, sj (ar sha), atatett, oma, wea, aie gat (=10")! 

Ey % aI Te} 18s we st aa wee 8 a se ae 
at orafy & any ar Pralte aedt & Grae ora A oper oer ett 
Stee & ara H cea arte deals 4 18 Pen Te Ae FET ae 
et oh, oe wermea % 18 od, Fear} 18 sea, got at de 1s, 
wafers 18, ee ase Westie: eat A AS 
18 Gat et wat we ai | 

a at a, ster at get et ait as citar & are, stele 
aftr Fics (So 1040 & TN), Hee Wee cera &. 1150), FraR 
ant dated onrery Pras (12 at greredt), sen array dea peat ze 
Hye (§. 1356) gas ¥ os ah 2 | 


(iil) war Aor at ge (11 Sareea) 


area glee Heme art & wor Aer at aT aga ofa B 1 wer ay 
% maa ae arr ty oe oy aa} Gee sh Aa Tors ies 
R), WA ans (et wn), wverenre (recat ox) gee | ach 
PRTC YH sep HY 20 ata Si A a ds Py y 
wet oO AMT gel S Oh Herel at Ga HS | Tah ae H 1 A a 


qa Wena Bt SI ANA 31 


(iv) 


gat (10%) | 
nerd a wel (PTT 850.3.) 
sem at ata ae aye ¥ water dat & 21 san aren ze 
at fe ae sa 8 atk oe od F dtelett at Gear 24 2 1 fre gar 
here at Teal Se ART FH ART ara eh, Gel vere Aerdhe Mt 24 ae 
aa at a fa | WA ga wae eK 

UH, Sa, Wt, TSB, TI WS, TH, aA, Hie, awe, aahe, sige, 
wage, Ga, Ferad, 1TH, ees, ah, Aertel, ste (=10"), qerty, 
fafa, vefata, ars, oie Fert (=10)I 

So tel Foe fay aa ae 2 ore F “ae” aig ar Raha var 
frat aT | 


arn dara at ae aaa ast Eel e fra oo wy | wT sy 
far & Ht ae arm 2000 at get 2 ae ee ae & fea F 
wae fata aa ae 3 & ay agg &. sat aera) Y gt oA 
over ry (11,93) & ama ae F wget fea A ste A “anew 
meng eae” ter fer 2) salq oat aaa } vee & dhe 4 ae 
al ye at gh 8 | Ne 52 aH agery % PY z, fort ahem 8 “ore” 
(10%) | 


after tare 


“aga adh dens } Fey Ter veh FH fray H fey cape dane sake 
al sea a wet are ag a oo cat of eg oa oa araerite 


43 gett archer afta =f Utter a ate waP 


afte & ast srgenget arr | or: ore area B a area H area es oon 
fafa a ae) st & oa, wa, she ae pte & saree em set A 
we wae Tt at tee TH guia sa wer afer fre H Pen 
& Pe gar ve st wey ed A fer wa a! wT} aga wa 
qaader 3 aren at fee usage es (afte) % fae % sen a 
are tat pt Se ae we Ret aren, 7 fe ofa, Se 
H qrerden Hx et ag | 

wh Be ae TSU A AOA Ae a at eT wT. UTR ee F 
ara are 7s 1 ahr we fae A aa set de TSU H ay Ba a 
al att Ger at | Sat aye, sear a omer set St ae aT aT om 
ata at se aT call arb ary vidal at gen A at Fea fra 
mt UF | 

wT We yee A ag Ret ge | Set Ha eT Aer - 
‘S ae tar oh ay freased FH fee a 1” 

“H ear A wieder & fet dae a” aH A eT | 

“H aeemat 8 fare oan” WHA FY Gta FET | 

fee eT | wy geen aa a aw | oH ane ae vara . 
ae | werd Rest ges Bu 

Bex Bato Aer ey oa-raer waft aes ee, Tae Per weal F vey 
et & Fen st RH afer sie wer vege H at Hh often, ae ser od 3 


Te F waa steht | 


TONGA Ba ser Fag A Ta fey staae Ta A Rea aay disae 
art wet ar wet ae diet wade ote er | sel were Sa AT eax 
Har ga S wy H ooftad fey } ad cae 8 Se ore ea va ah 
ae wae aT | 

aia veka & we to Hoe HS we cw teat Pe | Ra 


qg-agt Gens BA Ar AT 33 


re aah ww fanaa adh a Ge oes at Ge gare ok wR S aT 
ata oe Gee fear | areata ate ct aa, ga afar oes Boat A area 
aq 7a | at ofa es os 7 | 
reart ory fae Ret seme F A ey 1 dae feaflat at omard err 
& fata Hot ae st Aeeer et | felt fags anard fen Y ay 
Har at usta 4 A gee He F - 
wy wesr a Fach, 
Tre WHSAG | 
arabe afeteenrt acer, 
wy ING yaaa I | 
ae APG & Tet a at are | ge Bs A Aaa S Set GS TTY 
& fea ae as age 8 | Aer TT A Te eT aa AM oR 
& eat grt wat | oe ara Aer ga ot aPreofien ar ath sesh 
Rea a, See as ey caverta 8 Tey A ATH ore B sear ay 
Sea “oath waht a aatafta: SAR.” HER GS THE FAT aT | 
wa weet saa aE TTT at fee Bi omha atk ate & 
aq et dae 8 a 8 | aa on YA 8 gw - 
‘ean! er ga ae (ats) F at st ade we ae a 2” 
era (trae) - “St, amet = atk Tor A ae aa Be” | anf - 
“a aaah Pe ate Yo art A gare wer ee ware at By 
ae A we - “Al Sie, aaa sea SI ....... a 
Sq TK Tas TE MR TT A alsa wT A My Raa war tf - 


100 afe = 1 oa 
100 Syd = 1: Faget i 
100 fg = 1 DR 


100 Har = 1 faax 


a4 Sra arta ater at Utes at aepites seria 


100 feat = 1 aay 
100 Hany = 1 faare 
100 feene = 1 we 
100 SFT = 1 age 
100 aga = 1 aaa 
100 APT e 1 fefeaey 
100 fateay = 1 Seer vate 
100 area vai = 1 afer 
100 eqfea = 1 BR 
100 BF = 1 Shatea 
100 Bfratxa = 1 Saray 
100 SATS = 1 rare 
100 TAA = 1 Pree 
100 fARael = 1 Yatact 
100 3aTaat = 1 aaa 
100 aaa = 1 Pedant 
100 fadarrdt = 1 adder 
100 Wada = 1 fear 
100. faye = 1 aera 


FA VHT UH ARM FUT |PT, 100% aie = 10" aed, TeTAT = 10° 
weer aa set Bare al Ae | ve A ae see TT A aa eh 
WAT gas at ave A TER a aera fare Bre aa F - 
aie wets wa H 23 (Gar st ae) eae Gant et, cr sifea swat 
me Se Sea So Mee UR 
= 1093 +8x46 — 10*2! 


aad Pens ar tT AT a 


aig si 1 1 421 Fl 

aPrast Sig aot rama aT HT | fee, A A Tea (atom) TH TET 
at ger Tr A ag | Se SER cH ae Geert w ga) wet ofa 
BOAT PT Te THT (atomic particles) 4 Hea 7° et | ga fer A 
wef fare Y or a my Ss (sae 10 Bey) | 


arr ar ar Fa 


BUS SA TAP TMT ST a GAC SeSeT ey aes wae 
% years H Ree e | fase der act ar drt ah ae F ae comet 
ast ory ama oret et | ST at Sar Sr car agar SA aA 
100 aor wat aX 10 Aer ale CH ET SST OM sare Tat rea Raa 
avert & gua fret ae err Ren aT) aOR a Ba ge HO ae 
wea at vet a ca wea a a | oar yet & ara eer daa 
ar Te WaT | 

SH at fagrea al st Ger ad ee S RY gH AH PT A a 
wae vate Bre TT aT ora fer ae sa ya et — 
at aa wear scar: | 
a aeeearn weary it 33 I 
at aearearn were. B Ba: | 
wEIepeean ai Felted il 34 
a Fea Heat I | 
meqeTearn si Telteread ll 35 I 
at Waeearn HerreHlay ea | 
HEeAMearn ad SAA Il 36 Il 


36 we sare aR at Ure a atepie seal 
at aeeearnt Hered yay | 
yeradeean ayer | 
ad ayaa serrad | 37 
at Arracernt velar afer fasza: | 
(amie wre, gears, Ah ye 
art wept, J. 1124) 
wea dep FH abla sa wale corey ar cafe b wo Fhe fea 7 
wa & — 


100 wea = 1 ef = 10’ 
we WE sie = 1 i = 107 
1 et 1g = 1 Feige = 10” 
1 We Fete = 1 ae = 10” 
1 We ge = 1 Fea = 10” 
1 We yee = 1 Uy = 10% 
1 We Ie = 1 Wee = 10” 
1 we Fey = 1 @t = 10° 
1 we a = 1 Herad = 10” 
1 Bat Aered = 1 aqR = 10° 
1 We WE = 1 ay = 10% 
1 we ae = 1 Fe = 10% 


ST MATT Wome aT waT wT gee A Te a aarar fe are a 
aa Fara at den et - 

1000 ie, 100 1%, 1000 Fei, 100 FX, 1000 Fea, 100 FEA, 1000 
WEMIEA, 100 Ba, 100 HAR, 100 Fels, 107 Fete, gat lo aRR | TT et Farals 
aro gia ak oe (ar) afea | 

at WA a aaa 


= 10% 4 104+ 10% + 10% + 108° +104 10° + 10% + 10 + 10° + 10%+ 10745 


aast dest a tr aT 


37 

ah at, grt ast ar wa at Bar FH et eh rad gadiere A ofa “wa 
a afte wa ae ae” afen oe FY after ect 3 | 

cmt flee ve sara 4, em ire gh @ fi eat cell a qed apa 
7927 Ht 8 | He: RAS Ae A Ha THT 20 Hes aH s (ST am? 
2) ise weal at tame 

= 20x 107x (1760 x3 ae FH fH rome Bay st oa: Hae 10° 
Ararat & fee a, 10% 8 ee waa & sua Aaa aly (a cH Arar 
& RA we wf ge VIM F) | 

sat & omg afar ar wae SP caer St ear Pret fant ft | eax 
Re we at ta a Prete wer at st at den st ae ae aie 
1 wean Aa St set ast Ga sr Te |r aa ® | 


fafae 


atts & ot Ea TT at ce HAH Eel area (epA Y are) 
aa wetter Y Re @ 1 dart gq var ff - 
aie = 10’ sat 1 Hts 
aie-mfe = vee = 10" 
aie gare = afenere = 107 
aie afewee = Aga = 10% 
aife aga = AeA = 10% 
aie Fagt = oth = 10° 
aie oats = fag = 10” 
aie fig = siege = 10% 
Bel Te aT Pee, Hee, asa, ae, Aries, sue, Bye, Yet, ogy, 


38 ores acta aire at Uae a testes watt 


(ae = 10a 8 | qe TH agT ast Gen el sa sa A ceagst 

a den wT 10 8, a oa a ag “oe” del} a eg A 

21 da ad okt alt a arama & ager et aeasl det aes 

raractaat ferent at | erewr a fers tear ser wars fe dH aera 

ae ae gard wed ee se | 

aa weal sf ae ae oH ge H A asi-asl dena ar fare 2 | 

ae oA Yaw HM Gee aE | 

1) Get rT & fer cH oper St 8? aerarrreeT ee A feeniser feat aa 
3l Se ca aaa SAT A SAT PT aT TASH al MeN oria 
ae RG | | 

2) sryaranrt wart 4 oa orm, a seat ay Hoey & Bw yer fre 
wat, Y dae & ate at der ae aad we oa 2 4 96 aK sara 
a a wat 8 1 seq shal et Gen 2s | 

3) oe eat fiery art we sey ag) dear “as weiter” are are ST 
afar wet 2 1 eae oars 4, aah aren 4 one oe, See AA 
(8400000)"" ad & | tier. rae wsere A aga aT H sree Vy, 
SAH AA Roo ay & | ge ear H 250 sw (Digits) FA 

4) am abt } agar set Hl wee sig (Quantum) “Aaa” & Pre aA 
x @ FI xs ye (Fe - gH y St at Ho aye fee 2) 


aie y =" 

Be A TAT (Quantum) ae wry a Fee Bee “Facer” Yai 

gers faea-velere Hal el Gr ape “aaa” FAM aera Fx 8 

ff Bret & | 

a ast, Gem y at fag ot fare Her | gat fe et aK sai 
& Prete a ar at aaa agi der Ww eM aia ah | ae Wer 


ad TTA HY AT 9 
2 (feer Pach ar fre 4) 

of eM mel | 

zal, go HAM At 38,74.20,489 Be & | 

at yg NRO 5, Fel | 

See AL OORT a Ga APT OT Te, AAA A TT ae 
aoa aH & | ae HY Pet n 8 30 ae & ae oe ey | cea ar 
ay & ofa Bl AMT ae Ow Meee H fee oe at aw aTeT 1000 Ae a 
Qrth | gear Fart a HBT oT at, 800 9 aT Gaia oH tA 30 
are ame, aleh TR TS Te MTT 1500 aT cae ae at ARE 
HL Ae | seme GEM Na Te aay ae FY 9° PT Ge, Sh aT 
a 8 | 

ON WE Ge Ty WM MT aM, wae y TAN GM aoa 
2) dex Ha ae oon A Ff ae ea ae at cat 


ear 4 


“rr & onfeae aar gee vert at rel Ay gsi at oe, aA el 
“Se Fel” Tet YT A, A Fae CH WM, A, et oT det eR 
HUI, Tes SHY STI ea TCT, Ta Aa AR sh wep Perea 
& IY ga ay feat Bl ae “Hatt” a faga-aaa H aac ser 2 
TP & Pat ory ante Yama a gfe ake wee a aa 
aftr saaet vet sara al” 

: - Oh. oh. at. erect (1853-1922) 
Stee Galt weak fore ware RTT Ba A Gere, alee + ba Y aer-aeey, 
AR Bl GT Al AIH Fel eH fA Sh AH eas MINA WT (Decimal 
place-value system) el Genet (numbers) 4 Gear (numerals) y fer a 
qe oe a ae fae Ysera A oh Bl gee eae er A 
moma satey see é, fe ga GMAT (base) eI @, ate ait aT AT Ge 
mM & SoC PA He Vl are aa a aT Aaa e fe ea Vale A aq 
aa oat Seat aT oearr far sat al gr ala slat a carry 
way -9, 33 8, % & Yc 6 ae o am ante war é - 


ara stet at fara 41 


1, 2, 3, 4, 5,6, 7, 8,9, AX 0 

ge art ge fea, feast (Hindu - Arabic) T SSr-sifas gene dar A 
Be el aga A Sy aT STE UH Ute wet el ae ce PH a oH 
a wy a ad 4H gan, wea we FH gee va aan ae & 
me a Bal 

gar & faa, art ser 4 ven, zat as oePas ai ted at B dad 
ay 1947 ae at Te SAT ka ada Bor aM] Meat ar fee F “ia 
amar afa:” Feat ar cert fear ora | aalq daar at wr ae ax 
& ag a A ot 8 aa: 1947 den F- 

wae & RIA W, oH 7 8, 

we SW W, aH 4 8, 

dae & WA WW, aH 9 2, 

at A 4 WA WK, dH 1 a 

art & emt et dat A ad a aap err - wot & caged 
ay (seat 2 Bau)! eae a eae VIA Tales H agar 1947 F - 

7 4M, Fe H AIA TW er &, 7x1 8, 

4% AM, te % UA KT eM &, 4x10 el 

oe AM, Ges & IM We eM 4, oxi 8, 

a 1B AM, FI S WA We aM 4, 1x10? 2 

BHA: 1947 = 1X10? + 9x10? + 4x1047 

am A Tost mae Saal wera sea eat a Se Pree fat wena Prstia 
| Get 305270 wm set t- 

3x105 + OX104 + 5x10? + 2x10? + 7x10+0 


oer fe oar & Sar aT eee Sl othe At ast (tg, Part a ad) dere 
& fren ait Pei wer HY st oe aT CHA (uniform) Far ara Bl 
ga ala Galt tt aad asl fate ae e Bi ae cH aed al aa fey 


42 meat area miret at Ulcers a aiepher Halt 


gee ard 1 onehta 3, ait vad ara ag 8 as) Sensi AH arash 
& Sar wat ar wad sre sere Pear oT waa 2! 

wer Prfeftad sea a ost six Seep Faw sags - 

ANNO DOMINI MDCCCLXXXVII 

wreat T Galt FH fae ga Tea a set Sar By 1887 AA e fret 
wie acct APT WA BH HFT eT eM (zt M= 1000, D=500, C=100 
gate, aX Anno Domini = A. D,) 

ort Pra at Rafat, at ag & ae ae oat ot eh, 1887 Fr sa va 
feran reer (Fert 4.1 ef) 


Mit ANAN DBXO9O9 
ie Peo oo) 


frat 4.1 
OR H wae & ae ¢ fH cele cats gale F deat Peet aa 
a fra wr feet or cat al 

mre aenat Hoga aka dersweniea sera & Raat we aed 
at ae sre arene ae Ht al ett ea at const ser ora S (ray Fact 
ga 2500) aX eather ot arene el ele alo A watra cH or ory 
Gaia eh Breer ae aa a set TA a ASA (Minoan) art gt fe 
ya 1500 & are-me ge ae bl ges yer Perea ea way - 

| (ast ta) we a fee 

_ ~ (ag wah) aa a fae 

0 (Se Fa) a a fey 


ade ott at fasra 43 


-O- (are Fett ae ga) eae A 
aa, so ea & fren } Ate cH onst aa (sr at a Saat 2) TAM 
Bae a GI Sl aa A ST Gl RT Aaet A Gala (repetition) we 
FAM: 9,90, 900, 9000, TA 90,000 eH st PeNt ye st ot qed Bl art 
Y daoa fared wre afer Pen ei 99,000 aH A) fet oT Gantt BI 
serene 1887 at hte al wont H Rera2 at aie wala ath 


6.6 Clee 
OOO GS =a ii 


fey 4.2 
se ee ts Nis aca eae 
, V x L 
5 10 50 - ae a 


Geen ae tae qe Cl SH GAMA 
we 8 sgt ast Seat feral ar wat el oe sera Meer (columna 
Rostrata) Bras AAT 260 Seat ve et 23 aE foray % fee 100,000 ws 
fae dda a 23 ae EAT oer em om aT H seth} Fer a ome 
aren am frat a Saret water atl very ar GH SR TTS FAM G BEET 
% fear ae a ait ae a aia ae fate ale a, oe gad vd 130 
Hy wt WY cH Aa H GA (milestone) ¥ 83 HT “XXCII” fa TA A 
_ fe Lxxxm) wit ange & fh get eR We 74 LXXMM fer TM wa 
we a AST SH wT aH ge aH aad al seem F i, ay 


44 wea arediy ara at Utette a ake saat 
1568 4 ees FH OM Ge (Baker) Hl vieese sepalerat a ete A 34 Br ‘xxxiiii’ 
fee aT lene eee rate ey eee 
Fas III) 

WAAR We A Geer MTS Te FH UT eae hh Gea Hebel ar vary reread, 
aaa, safterat, gant Hear a ea 8 Fo geet, th as ar a ak 
ae (are fet at ae), cer ares forest edd Rar FH fear ara em Bw 
rer wat FA wee a (fa 4.3) | 


fat 4.3 arferer 

Sten fe arma @, ores apret at ART Gece W re TE Penal 
ak deat Br saa sit fear fear BY F |e te as vara A 
a cat wt Get ct aet da ast Bl der arch (fer 4.4) FH aw gett 
a a a 

ae SAT RR ge ates Gest A sonia & 
(mixx fare & ae gra we @ fe areca aut 
ce I SI AM ahr & wae wee oie Senftes 
nig 81 ge Farah wench ar oT are Hae 
ee ‘9 9° ait wa gon, gear hee Gar tar on da 


ada sit a fa 45 


wel 81 sae THETA aT onfaeree Ha H ate Ho seera Se oad 
wel cal 

qe Ref oreia aria a aes atiteten saierei ar ado 81 fx 
ft ae wor Aer 2 & do or a eG a ga oo aw om aa 
% gon a | 

eat Fer ora: at fas atk seat a ye Sat se Se AMT oT 8, 
fray ard afte at cant at Sl area sftereeere ae-rgal gael 10dt rena 
% fea @ - 

“ofterat Tea H ae B aA ast cH Ast H st waa (Aes sr Sear) 
aan Safasiie amet at cutee fear al” 

sa Yat Ht ateya araaeit & dane H ae ses at Bl Ts AA 
am ya ae SF al yet RY TG el aw aM cared Gx aye, raat 202 
aerate fH Gt a TARE, wa RAM Me aT eH aa 
one AMA él 

arat aga Gat 100 & Ge) Bae aaa A are aT gars 
fear var 8, Braet ee 3 Be ger at vest one H area asi aati 
QM-AM Wet a sg & Paty cae arr a weer & wm 
(oat 134, se 16) 8 ge wore B vor Her St arr Hel veh Bi Tea 
(Sad oA 149) Ft fate, ah we daq FH yet den ep (=71, aie oa 
ana vel Bt den aa art ae ef, Fae 8) 8 weet & ae A ae few 
a ard 8 a anfaeere ect sarart of Be sat omy cada a ae 
amt aed & aay & fet dare A sae mea & aah Fa H ge genet 
3} oar Ham Fes okt ae wal 


fees ¥ anda fe 
wa atte -AM Teale fest F cee ar SM A geet warm fear, ala 


46 Ore sareeiter are at eerie a eepieey sree 


ae X suet fate oh an ser Hosa cont ar wha gar atk var 
am Yee cH eam af a ea onfeare weal ater ea cep Peel 
ws aa TH aaa F sa WE aM Sl oteT A idl rel H area area 
ela a fer yarn ar a oma Fy peu ser wenieah at Bie after 
ys wl cay Y sedi a ea ar ahve @ dyed ay siset apa fet 
wie Ae wal WHA Geast aT geT at at star H fea Sea eo at Peat 
fate dita wern & fed, 4a yee se ae a Meee a gst a Gea 
sa & ea) ore, Var aeatet Yo seeahra ee a ae Pet Lxvi 
Gear XxX F yen BN 

am BF ares eats cone + fas fara afta A Araysh ser a 
xa 

qe we ae Pa @ fe aa ah a a ar qt doh H ont 2, a 
wat fart or arer-cver éet 8) tat aap } aa Fo aa a ert 
Sat } oer ast SAT Vr aT HUST STA ar area are oAas Wa} az 
4 fener emi moriten ert ot A area B otra ToT ae For A area 
(Alexandria) TX Ue aera sex a Het are & are-ene arslfie a aan 
rere a TET eet aT oe Gea 4, oe cee | sige, Acar 
Tat age vet (eat 241 & 272) 4 ae ada aPe-shhas St ger a 
ayer veudl (Ae we) wT Haare atl 

faq at deasrenieeat + aiepias sfeera & fase art APT (Merininger) 
a wat ga ad a sea dan & fH anda sewn are ae 
a aeeategar A sat sereh HF ceet a, ake fox at } sear vere ae Fat 
% gan an a8 ae ada fam A oe wre aet wed otk aP ey eq Naa 
(Severus) & atfafy 1 
* aphye, very a asarey, 39 G afta (Boethius) ara Pea wa ead 
Te St Hs aighatdl ¥ (oh 10d aenet F fais ee ef) ada gala 


anda stat a fearory 47 
sige Fer ae él 

St wart ware aereat- gare wes Sat 531-579) aaa aet H faa 
ae tana arom & fear ad ort 8 area 8 A Ge aie at wy 
yy se waa ae Gge cH ofthe aerisia fae a ae a ae & areca 
sooo at oer ath ar re ee a yeh aster eh 

hiro ar free & fe “aah srr” Bt geet wa aera (oat B rat steal) 
y a he se ae I-A oe vata A ae ayaa: aad A at ae 
fl 

am ¥ are vt cercel of ast area far ak sari we ves, wei 
mea ued ara sit Shits a ae aM A ae eats ea 
(areara 10 eee) | geet 7a ree Sh cH ay BT (Wei Cheng) F sITH 
qe coda & went see BEY (Sui Shu) ¥ ores acta area a st 
areal at sere ears, oT wey ofealter & Fer sar wen atesafer areal 
gaa ey ea Yate Ya A ae Bl geteey Sy areata oie a Peer 
Ree M, We peT aya Fe al 

at Gree F aaea-eud aes at at A adie cate earear wre 
a waa vat seme F Pea wy & gar aon ta HM oa we oe Ad 
% qe we Rad Bw (Kenneshre) & Fo FH vs dias dis dora Bera 
(Severus sebokht) ted & re arta senel at seq aeea at etl gel 
a 662 4 oe FY gee ge 

F anda & asl oe ar et aren set He ..1 A Gast aha fas 
a or freer vernst at At oat ad wer, oth gaat oie seat arti 
& wer ger sl aca a erory acatia el A tact wel we are E 
ff aé GPT (computation) Wy dere & a ont 3...” 

rat ace oer Hoot oie th a arr ore & (Gar aifeey fe yee 
& wa Fh “sin” ar act “A” a arr 2), ger Ver ar art & PAT ae 


48 ; bret areca att aot titre a atepiey sreaeat 


ql art: tart aaa “AY att at Gere Pra al aft Gre aRafaes 
Hama ay ote car eT eae eater wore & et aM, TT AeA Bt Ay 
art a ah oer ord ares A ore: Al atest ar et cect eee 8, A terra 
eat at SF GIT He Bs Se Serer Hr aa Geld St onary eee: 
qterge & ofr areriste fer Sx Y ora ee eft 
See afer ge CPrery Vath aretha esha H wee Fs eres a Vt At stash 
am Tae gal Sis (a ae) F 
te ote after oer aes Pe sree 


@) O Via amt 
Yoo we aret aia A rH 546 Hy 


Prt 4.5 &, fet A GY salts wore ssi a ht 
vata wart fret él st aa ar sift wesra (edt ay 683) ak 
Geet (qarn) a aaa afters (Sad 684)l gh a fas sree ge (sam) & 
aaa a wT afer (Feet 4.5) | 

wal wee 608 a 716 Saal | rar HF fear deeper aera at APY oe 
682 (ora 760 3.) iat & arma yen “Semagea” Fost aa a we Bl 
AAT CAAA We FH Secifat Sree (a) H afters sr at Feel 813 
a aar afire a ay 839 el 

am % daget at (Chang) Tarde BS amet ae HF at sree Rear 
Rey a aa dea ol aren aredla Shet Ma ast osha Avene F 
reed Sl al ware at ate 8 areca Pry wert fered (sdb gered) 4 
TERT HA a deer A at aT A argare eat em att arqare ar aa 
oat (Chiu Chi-li) 1, A seh yet Ht was Ale fay (thick dot) & Prafta 
Rear var Sl rain ar her we ret H genet H (ret gravel % erase 


area ott at fea 49 


aT sae yen) Hee ar Pere at age & wae wa} ore sherad wet 
eat Gee BT GT ae Bee, Hh saree 05 fay HF ya sr Ae fry 
% wy Fy Ra wa a 


fire ORTH a AR GUE Wa 


ora ama are (Hey CRN) aha eh a oS Se eM wet aT Aaa 
fe set wits al area are H ge aaaere ate ast H oneal a TH 
(axes) ser rer S| Sach Tat greed H orca at awe ae Rar ae areal 
B ser wf oper Her we area ar wa Ga ae A HAT TT Te 
sey Geir at faa Oe aT Ta Stel A aed & Sites, afer, 
ait Pre dae wa 4H Geter at oy acl cH ored a YB, freer aa 
Giese sar TH a, Gee AeA aT ace At al 

qi SRR TUTE sree H dear SoH ar Shas we aT 
ort ar Fo aya ae at ore fear ae ara am gear ste wal 
oneal rere HF feet TY ge al sare sr ss “sre feralee arrest” 
(a ‘vafrera”) 9, ak agen § seed ae ake ya seal ate aT 
a aa Hara ake his S ofa fe adh fee F tea arecta Shay 
& ae ate @-aM wnt a sae at ast ana FH ay wal fexex 
we od ae Tey fee 7a 

aaa ay 825} wT oft ah dae ae Fee Geen 
leapt AOL WO dla LE aaa 
anita saat a arate Bova eH ww eat aan Peal ae 
qe fx ort fer fe sida fe ads 8h dS ga ae aa W 
gure & arent st gare ye areat aret H Somer set 8! Air street 
ae (al-Qiti) AAA seat AA “Fave fears stesteg stefext” 


50 mes ania arr at tees a arate aati 


aig “ada siti ot onenkte fara tt gern” em vftoMmaer yd & ter 

aiar (@m) ae at set shar 4 aia aera or aa 

ada set a Gere al a orl & ate Tesi F arh cama 

fear & ar oa fase oe wee fre el deat fac ga var @ - 

1, Gitar & ger aes (&. 955% wae) Foor fetes o¢ fret 
art gaa HF area sist ar fe far el 

2. oral aula samme (ey §. 868 FH) 4 frat & fe “area F sai’ 
& aa at dent at ovat & Preita at of aad & 

3, SE age see) (FEU 973 sree) FH “erga fet” ar (“ada 
TT”) Te UH Gere feel 

4, aadira (qer995 &.) Ft tet at cH gem Tel a oes arr are 
dat fee F area sealer ar oleae feral 

5, TRE (Tunis) % ag Tet sar TH (Fy 950) aw are ses aes 
Tr-Tal Te Tent aT 

6. Age eet AR gel GY 91S Hh ATAU AT OTT A SAS aT eH 
GH A Bh sl 

1 Sgt BA Here aegeiteel 4 feast ot Gye Ot arfeara stated 
al Te aie H ol ay 341 (Aaqare €. 952/053) 4H ay eh areal 
wit 4 there ge fase pl curr geri H ae wae oe Ml OT. ster 
ale Gert 1 gaat Set agers rar a 1978 FH venlear er gar el 

8. el araqsrae 4 rare arerret aroma Gt arerfeere ore Bt TPT 
are F iodt oat A ae area aera A Ah te a we 
He ay era 
gait ate rie A ee Gerbert) aH TH ART a TR aT a are 
4 Renee fade a & Se sal at 967 4 ae Ba TAT MT 
SA ARG seat at ae ord sl ae Hee F ay APTA 


ada sat at fee 


al 

ag og gel Sr al cat ae aw ak det me ae el 
aeat amemett oh ait 4H sites serra ae ait sear sree 
arya acer sibi ar sera fra 2l 


. ead Liat weet hore Fat get TSI a He ore 


a ae soar oe aT TT AE TEM Sl AT ae) Ge Th 
waa fs (Hebrew) AIST at Cat car see ayaa & me wea 
e & (fash fasaftenaa, 1965) | 


, aed Tana F orn set & alee sik are ar ate Pra, aa 


aa oe wap ote He (ara sree) 41030 % ore-ore feral seat 
a a Gera HS we Pare orrerey oti oe aR ged ana oe 
apa & delta al cay ere fora s fe sa ara aca art fers sip 
Seal a RT ae 8 A “eS aaies seed & ay” a 
a 


. ayers Pare ager Sar ater eh rere ea A arecie stamfera 


oe ware H ce Geers fe are rear cremareaten + ashe ae sree 
& ae F Tea So areal arg A arene ore ara erie 
& aH & feat val 


. gerTaT (EAT 8. 980-1037) F set omar F fren s fe Set TIT 


4 anda samt ot ad vereat & dar em ot fre ta & one oa 
Rei cat a I gerd 4 seca Sale gerd ga seq a A fear 
a oy wet Fo ae seo set ae wad Sf area aie we H a 
eet ver a 

al aga ear (g. 1048) 4 ahfas ot feel amt Gee & mee 


es opis anda Pa a Utes a aaite sat 


% agit ear wont & onsen ar Fa rete aati sr fear 
al 
15. Seat iat were a ord A orga are Parl argorne atar-aat 3 
qacat at crt st A arate stereo cH TeagEH el ore 
H syaey ga fava at genet H ae aad orie 2 
ay om fea ab & fe anda seat ot omeaitery an Wea ga 
onal gers et wate Ara & 12 at sere) HF fer va cea fea 
(Latin) ayant oer onrnkort eaerer sera (“areca Herat ot areca 
eel ete”) SoeET Bl SH TIT ae agare Tet H Vee (Robertof Chester) 
aya ay & ode (Adelard of Bath) ¥ feat aml Za aa oe A adie 
set a foe afar ta ser sik F at gee Hoo wy adie afer arr 
a aa at terse west atl Me a Ge das one ager wT a 
dare fee we Rey a feel bo cies wear ae S ser (§. 13h stared) 
& we we 8] aa Y omer ar ae ae stenhrar & sa Ys aa 
an saa afer aa oeetfter we feet th wer a ak ae FY op aPra 
fast (Algorithm) fare fase a AM set yer 
eh ae ae oe Sal aa ae ee 
HET FATT (TY 1167 §.) + fq H (Seferha- Mispar) (“Hens FH Ge”) 
% dat 3 aM Woe a caer en, aa gers fey area daa A 
fer eet Praret oter-arvetet (ays. 1180) Yh areata gone ar serra 
fearl 
Get AIT A seh gered |] ores H ther (geet) & starred arer feta 
Liber Abaci (‘eee & yen”) haat aredla stat oe anenkta Ml sah ga 
aa ort Ta A gto A ects obsh gare FH ast secret afer Frere 
1odt weet b ary orate wy ~ athe ara | Ger fafea 
Tractatus de Arte Numerandi (“aetna at often”) wt oe aersrSt 


ada stat at faa 8% 


5 
UH 
a 
i 
AIX 
ue 


g 


Prt 4.6 


54 Wee rect aftr at titers a atepice act 


feat Carmen de Algorismo (aenier Cal Ae) , aa & fer wy amar Fate 
Su shu chiu chang (A sera ar aPre-we) ake gRar oar a aa ody 
aa fatter ca freareget oredt TT 

ander sai at fare arar HY epee GH sen GRIT BRI Raat Aq 1299 
% dalag seer areaitee Yao a cera way F area aa & 
ser Te wT dl 

aR Te & fat Peasant Fh sierae, ta, wT (Podua) aT 
eT SH eT aT ota ve Wl set A ot Sah oe sues H 
ae fava at Gera at ter ai seared Al ae Tell Be ITT BS aT 
Pe attra far aie sre Sead Feta bt aret gat ht garth qed Aging 
GST (Maximus Planudes) art i4at qeret cet “aredier ates mPa 
Fert 8” (He at 4) wT age ware fee gem ory Gea aed oe 
yr Ra (F. 1321), areat sra-gae (F. 1373 H ara ora), TS XBiatrera 
(g. 1473), geet & der ret &. 1484), @m Part ste-sarat (1sdt srered), 
fea Prardt quad cient (. 1522), vet & ad Rae |. 1542), gente 
Fe 

aa sitar Af areca sinh ae orem yar ett yer srt Stet Hae (Juan 
Diiez Freyle) at atest HUSH (Sumario Compendioso) et St Afar A 
ay 1556 4 werd ee dh sa wer em haa S & ada cet ar Por 
afar are wel aff seers ot gel wat eet a ofa sea ger 2 ag 
at ake cH BI MA BT TAT A wT id acral F TTT are faa 
H anda oat at fora cerar ert ai eft 

ae Vea Mt sie afar Te Te aeET at wa Sara wl 8, Fa 
Wat at Aall Aa et a Te ea A cere alk war eet aeat at gest 
ast arepioen Fore dh ar eer shear arr ance aaa went ar arrarear 
aM aNd a see set aegis fare eo we a fa onelite aa a ae 
ar hee fam 81 we or a gat aoe fier & 


are et Hale met eee aaah Rea Rae al atta 
ae ae ane a a Re, Ferhat a a asl fhe ta at ony eR 
Bae Atel AL SA aT wT I Bae aT aH Gaal ye 3100 
& ¥, 332 ca) tel, free am 21 eet S Ton A ae we Re aa 
wan 4 aa ae-as fame frarsi (Pyramids) #1 FAP Ball fare fase 
& Fey aeaat % fiat sar at ra at oft ART (mommies) A A Bet 
gat am arma Ye ae Pet at ast reais ota fay area 
a ORT al | 

wis ae at Preareh eaorees Oh at at oft et aBet Bra aR 
% oy Se Tare GPT SteaTaTAT (Heliopotis) erect & we a ty ara a 
me 3 fe wart a HB a od af er é ok dee Hh 
are TAL YS ww Stee S| ar ae A oe oy Sear fea 
Oa HAGE: $f (CONE) HH aE aT | Pretest ay sara am fH ae Sar 


ora ada aR at bitrates a aiepirs afte 


Pa 5.1 fra 4% oe af aber & aeraiy 


area H afta ah oHs 57 


afte fl TT ae veto Mt GN Goat AM al ae AA ae e 
fre wa et Gea (Phoenix) & wT ¥ wee ee Ml aa H We 
fast A ar oy Beare A at aes, ak fasa a afte, Rafe, ca 
var A Gre sent gates al ota Pre & ahh at artes agere d-aiga 
(Re-Atum) Ba 4 oe a Gl aah aa & ard afte & ante F faa Altea 
ait ade wat & FEAR FA (Nun) 8 Be A 

O-3g4 at aa at - age ¥ (Shu) sik Hem eat THAT (Tefnut) fa 
ae ¥ ged ta Fe (Geb) AR FM SA aT (Nut) a seat al aT 3 TH 
(adit ad, aft a ucla @) | 

PT a te 4 F, Cale el Nala 
STG (Isis), HA (Seth) TA AHA (Nephthys) | 

a A dans | afattad, Berar thera 
wre & at abet H are canal et at gor 
amt ef frat wy eA (Hors) 41 
are at Shafi sent H exa a atfatta 
at ete at FT A al 

ae os aa} ae seit ea geht 
1 Uh ag To H STF Ay ae aT 
Od set FH oT sel raat seat aa 
ater ata aor at ae art BRET aeeii 
Hook oy wr | 

afer ate a ag Fa al ge wae 
a stat faa ol a we vfs ae Ee =< 
SAAT Waa aT ae wat WT Fy Tear al ene rerer es 


58 ore area aR at teeta a ates acta 


aa: gala cm fet ta > aren tae faker sr aa stem Ge se ar Ph 
wet ohfafta quota + ar ome gale’ say wa on ae & attaita a 
wa % cas-oms ort oe fra & fahrer ant Hata fee fee shen 
% afters aie wiles 4H aet cH ste weg 4 age Yr gar aT a are 
gem ¢ sere fret 2, ad gerd an Gre ak det A ah ae a areas 
weal at a ae et ol 

amr fasar are afta ar gal Mat, ya eee a asl aT GT GIR 
| SR emt ager de Soe ay st ult at al ge omy far at ay a 
gaa Fwd! AH wiae Ga sem Fa ay a At we aig aa 
ort Ser ora H eee % ke a aN sar six aes eas eas ae Rea 
Sd ware area 4 far oe enc Te ae a Ue aa fal ae 
am Fier % Riera 1 sfaRet gon aie aay) ae Ta we Baas 
4 it gaa Y sae aes fe | ge Howe Aa ae a or ae ar 
a wat ai ae At (Thoth) Raat HI TA See eer Va AY er rer 
TH a & am oe a fa 4 gale at & gee me ar a wer Tal 
arr at fier Afar a si ar she =a Boo a Ta wy eT 
faa-uaa & fee ae anal aa wal ga fig-aea ae =a & few fae a 
ge HR aire a ot afer wen ver ae eter & a aH galt 
fer anrastyfet at ae ar oy eet 

wa Prt ag & & quae am AA oe Ba Awe am a ay 
aT a 12 aT wer 8) ae oe aM ary AY ay aay feed 4H fasnfers 
fen ome at et ye ag Bo ae sree wet fae ont set a cee om 
A RY A aes a v4 aT set sl BT ae wa A a oe a ee oH: 
a arat at Y ae a qe ay & 8 aeae feet ar anh Bae Be oes 
Bl GH V8 APT Het Sl Sel GH BA Te 1/16,1/32, FA 64 APT OTA 


ara HH ata a cas 59 


sq ua fs H 3H (numerator) top 8, at: SS wat (unit fractions) 
wen S| wel WM ae gasteasl H de wy, okt ea wen et dela 
afar er Tall gard a & art gt caie BAT a eras PR (Hons 
eye fractions) #Eq &l 

ara af ate & fat feet & dea ga cate AS daa one Pra 
¥ gated featet erstreiiten (hieroglyphic) Tal wetter feat sects (hieratic) 
& Prafta Pe ay ac ga ware e - 


aa a are a art fart 
geet 1/4 
gett Fay AH A AMT 2 
yet & ay aH HT AM 1/16 
ae 18 
ara & 4 ara fates és 1/64 
we & Te ag a at ate 1/32 


went BRA A Frege 
afe Peet ae & aM auae aT fee one aT oes Br Seen wa Ate aT 


139M pet sa vert AA aa aT seh ey aH cate Pet At aera 
at wat el Prt a ye |eH a THE (Set) Fa ya B— 


ei eet Oh Cases (1) 


UN, Wel N = 2,3,4,5,6, ~------— 

i a 
UTES (Segment) % N aa, aT RHE on, at oes aT A wae se ATG 
HUN eri 


60 wart at aa at Ulcers a arepirs aati 


Can, 


OT Tian enemas tere morte! WMS oR TMRTT ORE NEY ROPERS MEP IRE! BOING mE PTE) SHAS FY seth bl al A Mt nt veel be ary 
i 


EA Od om epage., bape 
HORUS OYE 


| BHEROGIYPHS WALUE 


Pay 


Soin een menor usar: 


s fugremerg oT 


fa 5.3 tea Ri 


ara FH ate & eas 61 
a 


ice 1 

N Nal N(N+) (2) 
a saat Hee oF eet A caist Ret a, fet ae ot cag Rt 
e am & eo FH Prete a wae 2 


43 1806 
eenfel Ga (2) Fea aT fen ae eH as Pee (Brea aria ary Pee 
aa 2) a we fate wT Bl 

afrdta ster Huei Rt ar Pela Bet aed @ eas Bre Foe 
area at erent fae sree sie fae ear Tear el aaa H aet & afar 
wpa fret oe sa yer fe ore Reet oar st Reo er HEM Tee 
& wa ara a we at ah tae 2/3 ar fe fate fer & vefla Pea ort 
om (3/4 & Rt dat & ode at Ht ge wat Rar 8, aia ae WTA 
sat Ha aml 

gaat Gl 1650 % sree Pra % cep sree (Abmos) are Bees ar fate 
gam Set Ret ort are Fi omere oe wee Geren feret fre “orretra 
toca” ser oat U1 gat Br “Qos Bea” sh ete, HR cre. fog (Rhind) 
1 FT BRAN (Luxor, fra ¥) eam Fay 1958 4 adel hi arora ae fafesr 
. aura 4H 8! ga arte Wace ar aetter fat agees (hieratic) F rar TAT 
ay a as & ae are vel ont eh, atk gat 87 oer & (few 5.4) 


62 orta anda ata at beri a abet set | 


Be i a 
FR os elle 9 


a 2 CM ae Va é Z R 


“Shot 
ott ad 

=i-Molle”: 

ai\loods M=h3sl 441 


Tee Raha 


oA 8-8 ST Q. 
orm gonph f me fe ge iy 


(t ees 


i 
p 0 saRS ca 
rf ay srt] 
7 


Wim um ia . <—_ <> / 
"0 iH mired & Ty ee 
‘ : 5 


oo dmd é 


fa 5.4 seta dea at we aa 


aa H sta ows 63 


mea Ff op alert 8 Ray WN a AM vais RR ae eo FH Pear 
qar 3, wah N A AA 3,5,7,9 ---- & 101 am fae dent Bl fret attra 
faq sea Feat det a of ae b TR H vert ayaa a EP 
Sel I Ml STA Saat stares A ofr se aaa ar oer Bera S oy sieeraatt 
a a aa afte orgs ars 1 ot onset FH ora edt 21 ae salem fh 
aie AT BA TA FUN set Ft 8, a fe set aM 

seen & fre Soca are (after) at ga ofaeai tr See: 


17 12 51 68 
ol 1 1 1 


3 42 86 129 301 
2 1 1 1 1 


61 40 244 488 610 
21 1 


va 70 130 


101 101 202 303 606 

forse a ast & at after aaa & fear F are-faare era oper & P&H afer 
att at Se arg we sh fee at fat cama ox cesta ae a oe ari 
WM (Computers) I A) dered fear cet keel Le wae Ea aT ve Ae 
wer ore ferret acter H faq ash ara Peet ore] after fray ater ed 
seat fal a are A ae set fre fart ar fasara @ fH ard afer Pedi 
up a Pay 8 dae wet at we tl ea ya & Bei & far fae & 
aren Preamt frenret 7, fee oat Yo wae Ar ga fren wal sa deal 4 Tew 
4 ae A vat am fear & fh wn St afer F oa fay Ge N AM 3n 
ee ye dt Pater wa am Ra wa 7 


64 ori arta attra at Reet a cutee aefte 


2 4 i 


ak Gs ") 
Wal n = 3,5,7,9,.. 
= ean 3) & oa et oe & Te 


4 
aa ee 


9 6 1k 
7 Ly I 


39 Gy B 

ak Sos sy era 

aq ey ae wp teh ae AR aca f he we at gar A AR 
ae star crit Pet A gat eat Sl ae fala dow et a att ast (eg 
ee ere iy 
ie Gee Ge Sea 13 Bl re eee 
ee SI ae S/S Se eee is aE ah AS A ELL mS 
(adjust) BY @ 
cee We 5 
He 265 & St Hl HU ser We By 266 aalq 1/33 et ore 81 at 
265 & BT Bl aa: waft He F 


aipt 
56 


oe a 65 33 
1 1 1 
5) 33 2145 
Eee ware 


2/13 a Tait Pett A aac 


aa Ht ate SHE | be 


ar a fff arm a 
cea ae) 
ll 14 13 I4 
1 1 
=p 
7 91 
ar wy ary a ae 8 HH ae Ge aetre S Gat B Fe ae ora 
erie ert Ae eel el are ae 2 are Pe at aiwe 4 ay 
Gera ¥ offen afref fear et a yA wa el 
ee es 
nt On 2n-1 2n 
-i,-! | 
“nh n(2n-1) (4) 
er, wet n= 2,3,4, ------- 5] 


earn a 
11 6 66 

Maa 

wee ae fare ar ey a aa ae 8 fH Pel Ht RA ar aia PRT A Perr 

aed (Unique) Fé Bl Haig aga F Ga a war a Fa 


Peete ot 

43 22 946 

a re es 
—=— +—+— 

43 24 258 1082 


66 mre aa are at tients a are wees 


2 1 l 1 


43 30 86) GAS 
ae ae ek, | 


or “31 86 645 930 


senfel aferr cafe 


1 1 1 


2 1 
WB 42 86 129 301 
fer aa 2! afe Freon at uel ae & dita ~ ak ati B AM A 1000 
q era a a a Ge wt wee Bu ae =e fH PR 22n-y a ae 
Pert st der nb |e ai (8 n= 15, an=21) H fe va se y Ht 
aie @! tag aif oe (srta2sio1) & Re Rata dest F daa wp 
& Pert a ca aan, sit Soe ae sel Pee a fe afer A em Pah 
fart ar weniger At A aeerr st ot ree fas wax A ag 8, ae oP sfeerrari 
& aqM Herrex} (Vibonacei) art 13d} wearet ores H fers we yer 
ae otret (Liber Abaci) F soeex 81 Aha sat ae weet ver ana F 
verted (oft ad) A oe afar dae Hoa Pan fen 8, ae aga a 
Get ak ayes %, car see Gat fear var Pram (a fafa) ce Pe Rata 
4 Peet ona 2 
Fea eT Reet aoe Per 
ferat via serdirert ar faq andi afta at we aggre Ait fr oe 
em ae fre & gat etn wer am (ara Pye M11, 80) HI We Fa year 
&-— es et wee: wide Proaigec 
c > Wiseneearacarg | 

aig “(at eg Pret &) ac F Pet tet ico) ten Sr are 2 fe arma 
a ay sit F aT ey oe Me a ae (gr vere) aT eT ore afer yar 
fit at et 8 oe ga ex aa a ae PT & ee a am A ge aera 
den, Ie (aalq ara fer 28) ga Os Wh ad fo Se are fet 
eh et MIT ern” 


ana Ht ate & at 


67 


fa 5.5 ferac oy ah at ont 


ga Fay ar eect gq vee el art fe at ge PIT piq@l (aef g>p) 
faa ea cain Pe Prefta wer aes el veer eH gt 2 At Prefia 
ae Rr a ser Per caig erh (ged Ber Sr sel My wer aes, ae 
qe wag a a a a) sta UH Se TM x Ht BMT Sa WA CT LH (qx) 
Up A WT Re Fa AA a Gexyp SH Gla rg aa Fehrs + 
Mat & Sagan 


68 ora ard Pret at brett a aegis sata 


ota (5) 
Prat Wr Teel SS AT aifeset (desired) Tit PRA 8, AR xq Me B, Pra 

ot fire ae a fear ax wad Fae Tew ws Ml vaeTT | RA eg 

23 Met el Ft et 13 Sl BH (1341) 4% sig 2 aT aT TTT sar ara 8, 

say BY SS 1a aed sl aelg AM x=1, 

a r= (13941)/2 =7 

ara: Fata (5) 


(1343) 4 4 237 aT TOT ser ores, afer er 3 ar A ae den 
xX Ged 8 Tl A AM (1343/2, at 8 eM oe: Pree (5) a 


Og Be P 
13° 8 104 (6) 


am o cay wm aq (ear ae Raa wna) oa & fh 


3 2 t 1 1 


eee ee weet TE ete fe seem 


(14 104 104 52 104 


oe: 
Cen e a ee 
B 8 §2 104 


ai aa care area % er 2 Fe aR 304 Pe ae ee x a1 ¥, 
aH vere 4 Fay (5) 8 (ae cat AM 105/3 =35 2) 

Eon eee 

104 3535x104 


sual (6) FT 


ara a ata % gas 69 


ho 1 

“R35” 30 

wea & PaA & a at we 2 cect ae Re etq a MCR aor 
y ey aad Ser ee, x aT a eT ai ga ware ef adt Pen Per oer 
fre WITT 350 Ts ae At H Gece 4 fea gat aa ae fe ae 
ae gs SYS shea (at ae aH) Se IT Be Ger Bl ST Ta 
were at Fae aeT Brg Vl Rea get ae RY me oer FA (2) TM (3) 
Af a 65) oF we RY aT ca el Peds H aw ara fram ae 
fra one an Fe Aerdtrerd a el array dea deat ae alge 
(g. 1356) & afahtet wig Pe at sa gear ar feat srr we A ae 
Pract 8) Star Fer ae Ss UA arate ovata st ahh 


ml 


weal ane FRA 


Ra a ace areca Hof cpt car amare Pei aga oI we Hae 
fl eI goryAT(x,90,3-4) H “qe” ait “Bare” rex one S Sra atel 
14 AR 3/4 Fra Ter et Rarer SARA (3.7.7) ATA 4 BTR, 1/8 BT 
WH, 1/12 MH BS TA V16 Bl HA Hel HAM Ml wae (VILA) FH A eT 
ar a me ary al 

Gen ak Ret > det 4H “aan” ge sea tee AN as seat aa eI 
en & wy “aa” am oh i6 eet a VT FH seG-aed wT ST A 
aa Fer é, a ge va aa FA 6 HA AM AE Bl ae a 
aya ae “ay” (Part) ret Bi aT Beha ag B aay F cH He (minute) 
1/60 vit % ara ah 8, Tale ae aE F 360 aim A OTe 2) oe ATH 
ae % ar ar meee feet faars vere at a at feet fears ta A Pager 
3, da Reem, wha ser ont ada cera Fos a ata 72 sat 


10 ard areca afhra  Uetes a aie waa 


mite él 

wep ore Slat oe Areere arr Gort Fit (Hsiahou Yang Suanching) aealg 
Roem sit st stoara at gfe F Be & tee ae fee gay 
v2 “qari” (ary qa STEN; cl. ‘dead sure’ Wierat FARE), 1/3 AT sales 
TW, 3B Aes aa’ aM v4 HT ST STA HET TAT Bl aT A (Van 
Hee) # wa % gt Gans ok aT a ea 21 MPT gaat oni gis 
wa ata ae 2 

qe aa & a aa & Rar Pe & steatter Hy ot gereoyeay 
a atrrerrat * at Peat ar aed at aad a ae far aT a 
get gat i Pra a arr vaca B gon 21 cain RTH As of vehi 
at mR el eeu + fey alee, aera aR ares at ot wat H at 
% et at areg at Mera Gem ar Ce area Pe a are at a goT 
(side) A waa a Re } agar onset aM > AY Get ea we fea 
mH ¢ 

s § 
‘3x4. 3x4x34 

ae al a weal a fos aa 8, aa: omit der Jp ar we ote 
at A, yea fas %, 


arf =s424 
3 


Veen tpt srane 
3°12 A08 


am, Fe AT BMA IA TS Wel AM MH A wad 2 

ora scary Y Genet sr fear at aIf'SeH (sexagesimal) Oe At ATT 
wart erat aml Saieer a ater BR ar ose cae FH Rea H aera HI 
weet + fd fo 4 a A a we eer Fy Ba Peel a seria 
ae Fo owe (a mae ae afer en) gq vant fer oT ae e— 


ara dt ata a swe 11 


24, 81 A. 
V2 aie Be Bs sosazs21600 
60 6? 408 


tar arr area @ FH Matra & & i ae oe a ge oon wef 
ax fasa 4 Get af 

wares F sa woe a ae TTT eH a a Vl saree H RY aaa 
(tropical) TY FH AM 365, 14, 31, 55, 12 fe, 

sa var fra aa &@ | saa saaay g~ 


aT Teh Oct ar Sea Tae ate Ger He Sree wT aT ATT 
H eat el wH Fe F 60 Pe (minute) ae wH Rae F 60 Bars (second) 
& far at aa al ad Bl aa: 3 der 17 Fae ak 33 Ms OWA 
da F344 ae 

60 60? 

Sr AGT St Teal St Gat eH yen a aga at é Sh oe aa 
ar at ae et amy A veer St ot ell (sree vin Shad), aft “TRY” 
(=30 sia) &t american BeeriAig st yest Y eat set fear ore Barat 
ST AM sigt (=60 aeml), er (=60 face), Benet (=o aera) gras safes 
wort 4 ayPI ser eT saect | fy eter Gat ged weed) ¥ ae 
at treat hep aft ery 13° 10°34" so" et B, oTeHe, 13 aier, 10 Pre, 34 Bees 
aa so cer! ee et a vader eh gee AM act sigh F ge ver 
fA AT Mpa el 
eranft = 34+ ++ = sige 

0 «60? 60° 

eet wT a ae vitier 13° cer as eos Boot aoa (areca) 

aie at Sl sae aT WAST 24x(13~1) x 60/360 = 48, 


7 ora are are at terete a catenin seater 


wala 48 re ee & ora & (set Seis 360° SH aA FH 24 del B gag 
feat 7a el | 

argh aa 4 Rett a ee tee ote et st gear vet wey H 
Rear ore 81 yiaar gee wrt 24 are (carat) @ AAT STE S| 23 Ste a 
al Fad & BH seh 2324 aT Sar a gE al 


| Fae 6 


SUES He STH] OPT TY | 

oF Ga Pole A wy: Hea gay || 
me Tar Sore a eR ace el SUAS aT A Mee Sone gel 
Te Saas el Ae OUP RIE (a aiear) aT 40a 
aaa é| da a ol ee Ta el 
‘sa at fava Hare at awe, ae aa Bae Bare ol oe IM 
am a wT FBT SN TTT oT a APT Ae ae” 
aH ae wal A yee (Faahae aR arate ae) aay a ORT 
a fear Tar Bl areta Hoge seem H fy et ar are foo @, eee sem 
ae set a fe 
“ae ey SuPNg a ge Ha Resa a ae wear 8 a fee et aa 
aa Te, ae AK TH TY YT a aA” 
me a el eae Aes A ae, oe ORS ara at ae ufre 
ara | clara wat sae H fern e~ 


14 ora ada ara at Utes ¢ ahepiees sete 

Sues wage ard waheda fagy |” 

Haig 

“Trea veare ae feast ray fey a ART ett & are 2, sel ware det 
are Soe att Tat fat Set Y ara zi” 
ai a go ait oe awe et, orarh ah wer 2 — 

‘Sombra FY aaa set skmafra F yen car am at fakes B Sy ays athe 
feat oret 2, ae ghar & fey Jae at s1 ari A od Aue & oes 
Yat Br ara saat Afr ae are a Peet at oh wart a 8, ge aaa 
ay wage art er anal & aaa & fey si” 
ae caret an whee stereact we 4 cH ere a at ae ae Rar a 
2 Pe “ora Safe oe tet a Beara” 
aeig “Sure @ meh fre (acithmatic) @ ake Peta ge a stort 
(algebra)” | 
afr Ha al, aPra shies Fos] Fue Fes a agers Y wart ert 
él geifey ararct tame ay oredr H met PH 
Aaa est Tent ary |” 
sulq dpi vests, safes Raa ei gprafe eh =e (arth teria 
wa) Bate | 
Sa aR rea art H poe a Fetal  ellene feat Sl aera FH 
Seal Ua cen fa Gea a Ot A See wa at ae a are et 
aed aferaai 4 Feral ap-aRe water at Bl Raa sca Gar @ fe oe ala 
ft ueat & eer ay H gear SasH wat ae wed Bl area H at gaa wee 
ary ora Y aor ae & el sae arert aueftfer ant geftenrar 
(IV,37) 4% faa & F& - 

“aie ad wa ad FH yedi st ahem eee S dh ge Pea Yea opt 


adam safer . 15 


BT? Fa Ta a est Mal TT sl aT ae alsa Ulsan Y Yee ahem 
wet ae WET" | 
ae area 4 ee ore aa ahr Sa @, aif GaAs ast ge oer-fere 
& wel sar ga Pee a fener a geet Hoar aa ver ox ae oe (far 
ay ae) Waa Sl ae CH Het aos a ame wy a a os ae a 
Raat a ern, se aoe alsa Ht ara 2, Bras es Preset a Sr Se 
a wh oat ax arate ww al 
a area H Sake at ara eer 8 ? of a | Se ? Vey we - 
he a af & “Ae wel ae Raw’ ae de aba Fo wr 
(=9.), ht =.) ok get Ge) Ho. sie g. cH a oft H ae Bl 
aa Raat sh Joker we a MET ge we ta s— 
afe “a” % “cm” Praat 8, ar “g” 3 an feet ? oak, art georea OT 
Sx 
_ (1) 
ai ar wn ore sce FH ga ve ser va t- 
Feat oe Ger TAP aaa | 
coma aq wal i Aue aA I 
aalg “ser a Get 8 PT SH AT aU aT ae aT at SBT 
aa 8 set a Saker faa wea 21” 
Hd, afe 350 oy YH wea fedtea Ae frre @, ay so oat % Perr fern ? 
Fe TAM F = 350 Ty 
ta, % =100 Peet 
at FT, F = 50 Ty | 


16 ore areda afre at Uireter a are aaa 


wat 50 BP Hue Raat te Fe 
ae - Renter 1) Br sa wart At Peart war el 
ae o FG fram 2, 
a 14 c/o Fert, 
= 4 fem = Gy) x St 
wart ae ore ara wel A oes a See-ees TaEeT Bl TA 
ae AT Ge ey MT Hel 
aay yee eA amar Fatt A fel sera tet wa 8 Brae aaa & 
ae 4 wae Bi qe faa seg. ae gael aT oe aad 2 WH aor 
ena cepicth ens, fe ge del see oe aGA fagatrene (anyday) 
a gigere tt ous et 8, 4 seer wea zat act Peaifta fear 2 
TECH (1): vl AH wae BF TaAchs FH Gay 14 Hts, 65 We Ana 
Sl Fel G Set Ber eH Ter Hafea 203 die ART al ate Pram él & eT 
aaa fe ae Peat RA A ae oe UAT 
Fel TAT = 203 are 
wea = 1 fea 
FB] = 14, 6500,000 454 
sa UT AT YF et Hed z fH 203 aera & fae 1 Ra are ze A 14,65,00,000 
apr & fae fear fer wT 


TM = 1x146500000 _ 500000 Ra 


= 1388 a8, 10 Are, 20 fea, 

wat 1 af = 12 Ae = 12x30 fea frat var Bl 
Ba (2): ome sige spr arr we at a Te 900 Bat el at aa 
12 8a yt ae ate FH Pay Ser ey 


ade SUH 
71 


sy hd BBN RT x EVAR 
3 aoe semi 
iy sea HAI, . 


far 6.1 verettret A ae sist 


78 mea area afr at Ue a ares seta 


at me = yn wo 

ea = 900 Hal 

ET = (12x24) x (12x24) 

= $2044 aT aiyaTl 
900x82944 
= 1a) 29,85,98,400 at 

arin ory (ar476 §.) a ada 1 sath Ayal wreRe wey Fg. 
el 629 Hum al aah Sar fret BM seth Fae we ote career Hl 
oF UH Fa WH &: 

TET (3): TH AT 20 aT TT el ae fat F gar wer waa of ged 
12 aya ary ata es ah v/s sige GB an ore 2) Perr eal A ae ota 
fat H Feat ary 2 

Fel AT Sl AT AST Bl WAT (effective) at 


at daa fa @) Bea H ga a at wa Ba = 1600 Bee = 


(3/10) 
53 fea ait 10 Fed 
wai wa fea (we Pre) 4% 30 yet ae zl 
go FY MMT 700 sit 800 4 ate Hatta ore shee ots area 
apres HY oye Sl sal wee fag ae et fe Gel ae fase oe eas 
wa (sald, waters & stele vel) H gerd feel el gat oer vy al 
gua & seal orl ae ae ayel oegfay vera Haat org) wey fea 


aaa Safer 79 


ae HAT RTGS ToT Ue a eee Same oe wa TET 
gers eG favatreara + seer at el gat & Peafatad saree Bite 


SECT (4): AR I eT aoe Pet 1S om Hore aie @, at 92 om F 
Reaat Fert ? ate acret 


(4/3)x 29/3) 
Sait BH (5/4) 
TaETT (5): H WY alta 13 aX vs ae aan fl aaa & at 
100 amr at aert A Para wae wed ? 


=104 ual 
45 


(1/3 (100) _ 800 ' 
al eaararTr a = fet = 8 Ae ak 26 fea 


ee ee eee eee ee 
€. odf gered ol Sa Waa aet ww Perera ara aera ake oI 
Sah tet Wea Ae A Se SH OM a Bh Tl “awe” A ATT 
ea Oe ee ae oe 
wae” 1 el we fat seer efeae 

STETT (6): GH Ast set A v4 sige Baa sl Fe ude as act B 

gah Prat ae vee H ot Peery fea wy ? 

aa oa ay eat ee BY oa eH water were ar gt A ewe 
A FFA Tet Vl AMT A ge va el 

1 aw = 4 FI 

1 HT = 2000 TS (a es) 

1 WY =4 oe 

1 Fe =24 siTa 

au va wh a FH 7,68,000 ayer ern 
he ude (R62) a head Part @, ae ft cH aren sed Boga fava 


#0 wear ada ata at teeter a atepiten serait 
qfrer [| { 40 ator 


7 


99000 Thar 


51500 


fr 6.2 78 oda 
H mate 8 MaMa Fe 840004 aT 99000 Aer at Tel Fo wraare 
de weal I aryaest Y 99000 Asm a sera Par sl ea aM HT 
wy whe oda at Garg eh 
99000 x 76800 = 76032 x 105 Sie 
ae: sat as ar Brat ae year F 


(1/8)x76032x10° 
(1/4) 
= 38016 x 10° fea 


ademt Fake 


= (38016/360) x 10° 

= 1,06,00,000 43 7 ah 

areaa 4 Sst BS vet Way A oa at waa s i oH ae at F 
365 8 Wt afte Ra ae 2) fe de da A Sas A a at deecie ad 
TIGA! afe seats vet ge, aT IS Sl wal at aH ce a. ae we 
A sag WET a art 

Wa AR Hh HEH BSA aA Fg. 628 4H Margera a 
Tat 30 TF St omg A St anda wT amaqE & aaa wet F fe 7a 
we dy amet HY aga set Bl Seat am afer 2 aie tel ae vad cH 
arta sear St ct ont we He fam aa Ast eT Bg. of raved} 
% aris fared gee agect + oa oe at dar feet, ae at ote are 
arnt & NR el 

TUN TL UK HT Tae ae] Meet Gea H ga vars - 
SITET (7): 

gee aT cafe PARA y:| 

area gat Srset fait: wereahal | 
swig “a aaa dh fea 4H 103 ay tar 8, ae oH ad ae cH are F fer 
1 en"! (Brae - 13x30 FAT A 14040 ara) 

aera at arent facta (12a al) tee clenac saree yer a Ry 
mT ye & (wears 1 efea) | 


Prareqara 


Soe Fat wpe agora a free el wets area are H ergo fase 
a, TT Ua a dea b agere seks, aera, saa see 
STAT HAT Gare | TA G1 aaeht-ash Fakes, career gene Past ar “ages” 


82 wre area aire at Ulcer a atepiey aaa 


dae arrest Bea & siete Pra ota 2 

ae wa: ker H oner F Pe Tue } akria BF ora agaist Fae 
Rar ore & ate ae a aad & era a aera & fa a wa ze 
WRT HTT A oRE areca FY oT seus se eT TUG F aS S eq 
% ana wad & adie deuker Fa Sore re, eco F de Sue 
fer 8, gene! enc & fey ey cH Bel a BaECT ad zl 

SaETT (8) : BAK 30 Alex Ta ay 20 ther AWS Fors at sha 10000 
ory a, a 90 A. we car 4o Wt. cls qere st Fmt eT eit ? 

ga ut Yoda afar & ale gh cae & Me ea fer oT aa 2 
ae eT gt a are Fake a Pay wnat sa Se 

30 Wee we atk 20 Hee AS yErs aH AA 1000 6 F gafey 00 hex 
wy ote 20 Hee as gers at am FoR 8 er - 

= 30000 

Ha 90 A. wet BR 20 A. aS Gers Sy TH 30000 8. 3 a 90 Hh. wR 
am 40 Ht. as years at aH gat Auf & en - 


ae = 60000 a. (Bare) 


ae ae crates at wrt dt, wees a aH een - 
10000 x90 x 40 
30x20 


oH fe ad aie wel Gar a ge vee Gao a a Fakes & aaa 
Qa oT aH el 

wh aa A aM My St Vl ate Aarne a fea fe ay a yes aT 
aM, wa a aes & (Hr FS saect (2) & gern afer) 


~ 1000x3600 
600 


= 600006 .1 


=60000 &, | 


ada Sarr 83 


ga axe Feats, arate gene sr Sue > G otra a de a 
al | 

oa aT Ure a 8 aH agate & aaecth hb aga Bh a 

are HEH areca 4H Gea Te MTT TH ah Tea 
ey & Bre wae ga oar Bl 

TATA (9): 100 SY FH wa HG Hs woe a afer arth el ake ga ondae 
are freer area aad et ah aenat fe 20 eae A 6 area A et af eri 

ae VAT Te B 100x1 (=), 
oR Fear va SF 20N6 (=3.), Sa TAT er, 

_ (20X6)x5 

~~ (00x) 

Sau We Gat wer Tee 

TaAETT (10): Be 9 ST TS, 7 ST SY AK 30 wea (as wi) GG ae 
al % fat vfateto esa Aor wee, a act fe 7 se TS, 5 Be GA 
ae 28 wet aie ae eet & fea Rear Art arte 

et WATT Tal, Y= 9X7x30 

AR Fel WA F=7x5x28 

wa: ara Pea & Ferm a ART 


aXe _ (TX5X28) X9 ve) 
a (9X7X30) a ee | 

wakes a cH saree fee A ga va fea e - 

Tae (11): ae BAT: 9,5 a 1 SHS TA, Se 
Se HTATHT Tee al HAT 8S eT ST Ra TE H2 aa yet A saa 
aq ert, frat werk, deg ak Gad wag: 10,7 at 2 a 


qe Y= (9X5X1) X1; 


34 Oe area ae aT Rice 7 ae aaa 


x8 


GF = (10x7x0)x2 
ae (1OX7X2x2)X8 7 

af i aT = gq (9x5x1x1) = 

charac ara H aaR FH Tere eH Te eae (eT 1 Bh 

RRO Bl GIT RET HS were Pate AP TETT (XII, 
11) ¥ far Bl gael WET ara Hae WAR 

GRIT (12): 12x16uld AT & GLB 30 Heat Sr Ta Th ew ae 
HY HART TG ae BS Sy AT TH A ame FS gei2x10 ay 14 
gfea Bh 6 Teas ae TH PRAT Ter AT 
Tat Y= 12xL6x14xs0xi: 

h=8 
at % = SxL2x10x14N6 

_ (Bx12x10X14x6) x8 

ait aie (12x16x14x30x1) 


= 854 


waa Falge 


85 


qe fat aT UH sew Sel a eI 
SaETH (13): SE 10 TF TH HI SSS cos Gee eS oe F, A aaah 
fio aqy oy &5 Sei a am fem ? 
af sfdi a fama aa oa ay ay 8 oe, sik oH cae ao an 
am &, say Sa a wa ae @m a qe aT 
aa: Fet- 
Y = 9x3; WF = 108; 8 = 10x5 
RI Wa ONT SPT, 
(10xX5)X108 
9x3 
sat vert ait aeale were ar ya Ger aieit erat (Heroines) FH 16 
ay a ag & ae, og ¥ area em St aa welt H pet ag 2 
or % ear six sarecth & we 8 Bh Fae sata a oe ae 
grrr Fea el emia wt a cet 4 age sa che a mee ah aT 
& fire oper ware ta A yt argo at 8 area Hoot 
Ra APT FI fA44 (Rule of simple proportion) WaT g, ei Sue ar a 
soar feat aa & ae seat Ur, ae RNA at Pereiae ate are ceria 
ari a sds (interpolation) | 
Sriftes & fatar soar F pige ar ara ara Pent & wae ort Pram 
wy frat arta el Ul sa vane B- 


eee 
i+ xXSul re (2) 


Fat baad HT Aa TET Pa wae 
TeET ME 


= 2(X) Get | 


{ios Pals de : ‘ (3) 


86 oa wea abe a Mees a cee cafes 
SS (2) A Me Se TR at oT ent B— 

wa Cm AO 8, Ta fa2ec=a; 

ait Fa Ca AM (atl) % FF farscaast EMM 

ae Fa CH AM OF atl) & Mee, Ta ST A AM a & (a+) 
a aa 21 at wa cH (asl) HM afer eet & Tr age Ho A ake et 
al aa: a CH x at ga (0 sree ara) a at aga F fel ahs 
arm Fares & sear ern | 


XX1/ (2a+1) 
OTe: yartx alee x ; 
eit 


eS OM Tah a PRT SA TAT Aon AM fig Ret al BA 
aa a HT SP TAT Bon BI 22/7 TIT AM A aT Ml BT Bae 
& fe Seer He THC T (3) V1, SIA ASAT at Hla H Het ge A = 22/7 
sel Feral 

Breerititet & reat at ona sire ara 
a omere Safe & Bl ate Reet fg pd 


TH ay asl arel A a SRT (angle of 
TK. elevation) g 8 P BH Aaa ad d @I, (Fest 
63), & wa & sae ari- 


| h=dtan@ (4) 

RA 6.3 area 8 at ey we & Saker ary Per 

Te él aif ane & AM YF Ret Bays cop a ys a arya fT z, 
auld . 

tan@=CD/PD (5) 

aataia ar 4 eq ae wad & fi ae apps, th Gag cys, ae xh 


aaa Fate 87 
pat & Seas Pert ert ? Faire & 

AB = PB x CD/PD (6) 
eal ey wre Fy ABP AR CDP H Foe } wagTa 
aa 
yh oa wt aed sl ga vert em ted & Pe A aa cette Fae 
Pan, mea Bea e, Tet a Sale oie arid wns Yaya 
da & wa 7 
ar 4 se fava ch ait sltera st wo wat a A aR He ae 
a Wa Ha sl ART A ate oer 8 a Sas a wa ae ot wT 
21 fanehay ae gergar F dh gee fer oer a ae) aa we aT 
sera-aurge H ferat & fe aen-faer vet & geet ae ot H afer fae a 
art ore Pear aml oer eerarr gar (eT 300 Soe) H Prey wy fava 
¥ OR A wp am cH ae sept at ae 8 Pe at aera H oetrat 
+ ot wad aes (aT & again) aH Y cH wait gee ge faye 
oe fret sae aredia Sur ene aati ar aa a ar aS, ae A ora 
yet ost oT FH aie fae ate HF ga were som ato H Paha sr a 
Sifts saa ara ff & st “am Fray” (Golden Rule) HET Wl FA Fa 
npr & se oe Cet CE Sear Pas & fae A afer ot an sect 8 


wert 7 


be oat a 


Sad a 430% ora a are, Fa} few Heme A aE Th a 
GAG ael H vex FEAT CART (Athenes) ¥ ABATY (Plague) 1 FHT FN 
cor fired GaereT aet } atere Yat citer amie amet a ae Hay 
7a 

ma aren & fr Swe orifes she Aarefs Beer Ev. ayo. 
420) Ae sal Herd & are ee al ae ae ae ot Be Oe a 
SoA TIFT a Fe Haley reat Te wearer or atk frase rH oe 
ak aa o ag a yx tat eh 

mera ah Tae she Va Fe Tl aia aa alta, oneaT ite 
GACT Pat At a a ae, a aA oy oe tar Ie Sale 
(Delos) % RA Gea (oracle) H AEA MA BT SOT OT fae 
wfePry aeset Soul gee Bree Fea eat (oracle) afer Pear fe ale cee 
Frardt arta (Apollo) Hite Hae ware Be} a area Baer He BT 
RS TT TAT, Vie TMT ASAT SaaT STE (Apollo) TAHT See ASTANA 
wae at Sh MI arse A one aT Par sie alte arene Peesarh 


gen afr h armeTa at gfe nD 


arr aay ower ar artes & are TaN 
ant 4 ard SAM & faa we aes sr waa Ro sey aS 
ware A es } ae Ra sea (oracle) BH Prterd foal sey st Bd 1 00 
THe ara, 100 MS Tet aa 1d0 wile Hea at (Pr 7.1) 
aprket a dle ail orate oat ag at at dtaal wah ara FH qerpr 
ara a ga va wag 100 8 ager 200 He awe ak a a ae 
art et vat (aa 7.2) chen Pe otter am et Fem a eT aT ay 


90 ora anda attra at teehee a aepitee aati 


a oT ae aS TAT a ae art Ata | ae 
Tae aT FH ast Pera wel aT OTA 
y fh fer dea (Oracle) H at a ge vet 
Pepe fee A aR at vert ay OM St ore 
aot at ad aH A Act ot vel eh 
HA: WAAR ASA Al GA: SA (Delos) Fa 
TH re asa at sen a are oly Rem 
ger Wy, Rar dea 4 aaa fe ama & up 
ae Het a 7 Sl Tel aT Se ae stage fae, 
RT Gee aR’ aeeT TEL ale ate Gara Ar Stee SHAT at Bye 
&, saree Y wre Petal & we él nerd 8 sear a. GAS oo 
wa @ fe tel S ona SF VT Wad El BY Ie A OMT Fe 
mart ses Tait sree are ard ware 
Penfaat a gael Re at aml ate tae 
Bl WAST ae fee se aah a SATE 
RST TR Tad Bl Ge ASM FI ATA Bw 
ja Wag A Fe Tet et SAT He 
100—!—100—-| 9” feat on arg ated ate Gee A At GAT 
fax 72 Rall FA ae SI AM 1004S AFH, ast 
HT SAT SAH Sea HT saTHT GY (sree, 
200 HE) wl, eet Tar Get saree at ararex care Heat a (Fr 73)! 
wre & aaa a gh onan et fe ate ta of ag eet A oa way 
am, ae sere ware ar are gaaae Fer ar wero ar set gan ax 
Me Sa ams et Ta aS a WRT Pare aga sae 
ora wa A ae aet ot ter at are aa S ak A ae BH Ha a aT 
at ? | 


ger ata & aera A gfe a 


fara ar  arey Saat adi oy Wee 
Q Fa Te TM MT aT at fee ATT 
) Fa 8, ae aT fear ae Preheat gar 
fe wey Feed fee wae ae sete ToT 
are 
: dear é far wa ga ax Ray dear 4 
a aaa fe ai oer ar or HTT A aT 
ee ena ET aM SE Se TAT aT A ATI 
wat | SAT At ae} ase ae a 
frat 7.3 are ad ag Sl wale at dee OP BT at 
fl ata: stra Saat as sh arnt € 3 
a wet ara AR TAT at a Aieal GB ge aa el gate ons ak 
de SA aa st FAA Ft srs 
OTA ASa Hosa THe Hea aT 
aa 7, ae Ra der 8 oa adi sr 
qa ae ae Te 
afe at seh a ee ET A aa 
Preftq at a Seen aa a? SPT sta: 
ara adh a Aa 203 BT ates, six 
SHA TAH YPM HL A VPM 2a? GT TAT 
aald 


~ 


. a Ta OT (2)"3a 
100 ; ay fafea & fe a=100 le, gates otter 
100(2)45 


aa a wae, ase aK Ga F wees 
Far 7.4 at wart dm (2) 100 He ert 


| faa fash gem feer wea oe ate 


re ania mda ater at tees 7 aiepte saat 


alee (fa7.4)1 sa carr at weg dle dha HY gag OY, we aren se 
Gl Bel Ge ST VAT FI Ge Het arta ef Yee Tea a fora ara 
y amite Rares er ae | 
OA: BAH TE PT Ba, Fe Gea alos el ais qe Mikes ae fae He 
a se ear Hour sat a 
ee am wed & fe gar & gfers waa eel (Plato) & Ta Sa aA art 
ga wren & aI } fee wy al Ver ae aa Geet Be eS BN wer 
a ay a we Fg. 9. ay 427 4 ean al 
SM HTH Feat: ST aah oe arent & He sar asthe sie dene 
ait ftv (¢. oft gree) % fret 2 | 
au, Far fe ga sare at weal Yo aera tere, Th 4 Bw ap wa 
ft cay dr faa 8 at or ead ate Fo cet sf anagem vet 2 
AT Ta sel tat se fear are Ph wa ae ger ara ara 
wat grat argare orepieal at carn set St srt, Pita aeq oea at era 


Pr ott areal 


uncat Haat sik ona ofthe erat & fet ad cer fale aa a gee 
aie & act on tel el ora aes ot, at oe ot eel} aya aa 
Ten ST TS SS BT wee es ar Te ater al Ge AT Arex 
weal Ol Peet caged ore ar et sae He ee A dae ae fea ot al 
Praia arene sire Arg at TAT BsTeTET s|T Tah (altar) Hea MM Aen sana 
% Re wa we ye Sa aa a ak Pala ones ake a a ara 
ara al ge aia, fale at aPa-fala (Fire-altar) Hea HI gaa a fae ey 
aa, of oie fete, s4 waar Gel (altar) sed Bl wae Ta aM By 
ara ad a ae & fe wea ore oer & fee ae ver at afedi st err 


ae aia east at ofa 03 


ae st H fee tip fea, a sik arefe & aga a at at afec 
afer a afataea ast a ate ar eit el cH Aer sik gerd areal feos 
al afar oT sik gee fl area, asa, ak aftenta, 4 dy ger 
at ata adit atl & war: af, a atk oviget (ar ore) & sare at 
aad al zt arepieatt a am, fer Ak ata Rafear are ¥ alta 2 
ars aaa st yf & ft fear ore an ak gan He wad Faw 
afart 7 am daa det ait ara a ayer sear at fee pel fr 
en Sr od SS St SPT a Ta TET ae et oe, anal Be fa 
van at arena + fee fat vere at aa st erase eet eh were 
aa a caer Sees Fat A RY wy Sea area, as sie feor gras & arpa 
fer deedkee we wed a ae ae sie See set ort Hh Pe aR 
Faia are a am 4 or dt si afe a aftaftaar art a wear ota at 
GA Fs, TAM IT BS Ge ya Mt os gaa el ga wae wet a A 
are ot ae a oy & Gy oe we | 

a ¥ wfetaiea wpe Go cae, serra, Fea oer} few aia 
aPrai (tire-pits) Ht Tae Vet All AAG A Bs ote epee 
wm € Prt ge, Bye, yey, Tea aPaiea el faye aa ae 8 ars 
a Gear oe Pa eet sl Ret fey dee Vt atfeq wet ah aa ay 
gator APM us ead 2 Beret ere wal Y ga ga e- 

“camer wag tt ar ee afte” | | 
aeatq ‘Sart ar a Pett aa & afte ger dr te erm, ait ae a4 
aan at efteat eri” 

Ba Wa SF tae é fe ae at we eal aM a4, ae aa a TT 
ar, seat at ofl & fee arr a qey a aragce él 

am adda oferta dee (v4.11) % ayer aia wet & fra fara 


04 ort arate aie At teaties a obese arated 


var & are fafedl a ae sq vate é— 

1. aeart orepeeranet orgatt ar feet wer a fae maererfer Parra anepter 
wm om wT at ae, wats Bryt erht si 

2. adam are weer arr ger age ar fear ae fae gHaEay 
Rafa Breet apie WTAGYA (thombus) St ae ert zl 

3. aha oe aor et & Ree ce ap Pele Brea sia, ta & vee at 


SUTNID, ave, Aer ern & (Fea 7.5) | 

Ket 4, Say (Land) BHT TWA INT BVT faa 
SSN CSO. oftarar at Breit afer om Saha 9 wate 

DAYS Qe TASS - 

ESSE oa 

J] am a I 2 7 7 

Sey NER 5. Me are Ay eh wars a Fey 
ESFIRRES aa roe are tat Sree 
¢) iis 6. face a cat weet ak Gana 
shar & few sromfare raat argitt ares 


a aga (trapezium) 1 ate eet BI 

7. Wye al Se Se are a Sele feral cat Feet a ea oe 
Brat (metres) Hl WaT BEAT eel él 
ae Wea set syst a ag Ae aT ae Uh ast a, Racer a 
qa fet at H ae B~ 
Te, TE, UR ae TT Srl 
we ony wager wa eT aR AAA” 

8, “Safed ford erie” aaiq eet at arr wer ae a Arafat 
Te Bra He afer wi onary A Gas a sey H fey Ba 
ae Bl saat ora Ge Bar 2 sel (falcon or hawk) Ht AE TAS 


wer whe & ava A fe 05 


C 30 D ond 1 gat car frat afer @, oat 
a Feayt ae fata él 
sah afafer oferta dea 4 a ora 
Gall aap sie sem a arene al Pefeah at 
ald wel 1g 8, forrest THANE ai hat VIE 
& aed |S TAM él 
wa BF ae yer afedl aire fala at 
aret ar fear & ao HE saree Haas 
@ (Pr 7.6) | seer onere wee ea wa 
agya él fret ware youth al wae 
Fra 7.6 Ferret 24 are 30 Tar BT ert & ata a TA 36 
Ue AT weA arth el 2498 are yon yd F 
ait 30 Fe et yor oar FH ach dh sa MS em feel a Farr arett 
ia ae ae bale ee 
a sere data ata (VL 24) 3x 
MATT ACT (UL, 4.1) BAe SA Steen 
aes FS 1 sea aa | feet vee 
HW fers ot Um eG eels ae od aT 
AR A Tet Val WE Fl Tat TTA Ga 
We WE=36 fet HT el Sa Treat Tar 
& w ae F fergett we sab wer Vand 
die cil fee woe eérr ait oer at 
AH 15 TE TAT ET SA AP 12 Te 
HC A,B,C, D fers wet FY oT THT ez 
(Frat 7.6 qe) | 


06 Wa ada As sr Riceiae a alee safpai 
ue aT MA aM & ate HF wee Sl aE Hye Sr 12 aie wa 
fen 8, wel CH ST (Ginger breadth) WMT 3/4 s7 Te By 
Ral ft orgie at ara fa am taper ores (seq: vee Ra) area 
7. wt ges war ara & (1 Yoo = 120 sige) oa: afta (Rea 7.7) away 
a fie ae woe Be aoe oe 15 FF Gey aera al TEA HRA Sl fie 
gat er a rea fag sary a Amt & fear a ore Si ge vere Bap Epc 
& sonar A orpfe Pat ond & eit caer Base 7 at gee BI 
A E ° 
L/ ai DC= fi; JI =120/,5 sie 
= 464.76 M64 sig rT 
e c yaa: wat & fee (Fay 7.8) gear er PT ABCD at DCGH 
BERR Fale & (ees at Bare 7 ah gee)! gee 15 aah 
For aad Hl ch ated ARGH are sl Tae Hee: 
fer 7g | Woafala at omelet ecep are act 8, freer Aarer 7 
at yoy 2 (fra7.8) | 
star fe Gee Her oT Be, Veta aaa ae ae qe] Bl a 
gat 4 gag 4 serene + oa carereal Hee Feet rate Fer Sl ger 
Ua UG WTS fT 7.8 | 
faa 7.9 agra fate 81 ae yer wee (Fak amet «ed 8) ABCD 
Hoare aT S fret vere ar tae Ge at ges el at wee te fey 
& aaa a @ Re wee A wad (4S) gee uc) 2 atk ase 
HK =1 gey et 21 ARH fe A way (14—) gor ae see 1 gor 7 


H 


men apa Hara at Of ‘fs 


B 


E a 
| eq VA TT BaGaT 
| 
aca 
| 
| 


cae ereages ra fale at orepfe az afer 
a, ag cnet & (R710)! fale ara way 
ae at ae @ fa wee, Ge, fae, car ari 
far 7.9 Wat ar Raat ferme 7. at ger a ara 

afer (Sra as eP T ope eH H aT 

wae 8) aie sents st are a) ar aie (Pea 7.11) et war HEAT eo 
ag airart fre tat & feet ara de ules oie & fase Fae ae 

at 8 Ca. Pesqast (Oldenbers) & ayer F afrat wae & sh ord 
& wT 5000 aS A wel on Wl Gre TTT ec oS fH ont aH 
oad ae YH ye creed ael 2 1 Fa aA, 
ane at area aire waeat ast Preray 4 
ery ae wate el oe fee amr eth wae 
are ge ae vet Sl Teme aT a 
onele aaa Sidi § ara art ag 8, aaa 
ae H ot arta ot Ger en el area 
q ata afar ate aleeniia ata al 
fr ote vars || aE afl onl el yee ay Fae UH aT 
wear ama ar yes fern war z, bree ey Gaal 

aoe ar aaa a A ere Per aeTHT 


WT a Wey el 
aml fa tae =A FT SH 


ag oar ada aire at tees a atepiee wate 
a oma a yet = fq sist 


wth Le pieben ce 
AA TAAVANN a CO 
| VVVIZANAN aq waht fran S YeT eee WA AT 


& area Fat a gH a aa A a 


eae eee 5 

SRR RY) a ga Tat freer @, Brett er atte are 

SEER afea, Rafal ok BRA a ae Pra 

NY & fer gan 8) Beant Ho uFacd Yh 

fara 7.11 aaa a wea ats, wreat Sr Ben, sie as 

Ry meaty aT wet var el RA aT 

Yea a aw AN wea TAS ater ta em A aT Fe eR TATE 
a 


err ah Ser Hee 


ard 3 wae wie wah A awe, AACE, amas, ae weds 21 eae 
dag ote Ate aoa tom: et A ots omed, oe, aie ated 
aoaey S Peet ot Be & Pas elk feed sera & fee Seer TTT YET 
wedi Si fee at at Be ares seat & fe a 6 Bar B eI |B 
SEN GS HA Get HAT Vl F Vai S Are (phonetics), FY (ritualistics), AKC 
(grammar) , fHath (etymology), Bq (prosody) Teal SHAS (astronomy and 
astrology) Sat Be Prefer areata sites y We B- 
Rar arty arent, Preah Scart! 
arr sa waenh wa gil 
comme: 3 appa set Hes wat a ors aagSrth at aT 


ger ahr & aa a oe 


ar wa ee % Pay ae Ge dada arr ae el aed dy De BH 
aT, TE, ae ree Sri atega ot fae ger } adi a wey 
% fey Rea are ta 2) gies, aM gale H ear ada Bae aa 
qa Ta el ast h aa, BM, aa ae } ak FH Pea & wal A 
mm BI 

shea & aris ee ary tae fers yeaa sea 2) ter fay wy 
a or Fiegat & are HE oh age at atest & das 81 ae ast grag 
waa gers wo HY Soest ee Vl yest wee, ‘gee’ a ‘gra’ ng % 8, 
fraat oe S “ATT! FY Yet Sr TATE Haag S Te aT are frees Fee 
yoo oC A, PI TY ote ate gees her at ay RAT TAT aT 
ma we & aed H ot ae er oT oe yraiag wee we ett (aphoristic 
style) ¥ AS aT aT Se “BA” wea BI 

ae he TT we I yeaa BAH aa a we ea 8 — deren, 
RTS, BAA, AAA, ANTS, Aaa, TTS, TET, Aes, os , sire 
aretl saat TAT cera wat Hoge, atk aa fase 4 anal aate 2 
oa: Pat ay 8 ae sen seq 2 amare sere yerea, oh aa 
eat 8, a aa gael Ga g00 B 500 GH AMT oT zl 

aie Yer a Eau ae H gan, Pee Ah oath dafea aea-et ah 
grat alee arr st el G4 sere wre wen yet el Gra ae 
& ei ode oredr chase sie chae-esia a areifeeat Pret 2) arte cif 
free & sftrera & aeaas F gras weraen et deer |i orate area ae-faar 
ait Gee ster dar al al Aes a wa Tea aa Ael AT T 
wed! fea a ue aes Tera at Uteite ora ok aren 4 
Ra cra see set wed BF fast yee colts yeah set or cect 
al 

g. &. Fie (AC. Bumell) gee Te ast Y SA TY 1869 g. 4 yee 


100 cei arta atret at taettes ¢ aren safe 


Si & wea at ar ati a a args Pat at Bw ae ste OFA faery 
of. eet G. Thibau) 4 sherat graga al ade etyare weft Paar fray 
art a yak smart ora gel fale yer a (A dere 4 ae at 
farenea & aS wa ex) Fl ferega TAA The Science of the Sulba HBR 
fagafaenar & 1932 4 eo amit wet He. MESATT (Seidenberg) 1 BRI Ei 
al Pars aed Real ort eit ar oeder aed al. a areca (B.L. 
Vander Waerden) 4 SEAT ARMA (Indo-European) Ahi aH Beat F fasaraftra 
% fer a at oer wee at Se (AAT MT TTT 7000 ea Tee) 
aT va geal a ae, oe adie wer a wae aie Tae 
arate “agla gear” A eT TT HET HF soar fea er ape Fy 

aft, teen at oles stat at age, gal, ak waa sa & fay 
Pee oT are PE ten ST aa a aT AL Oa BA | ST Qe 
Teal 8 a sehr ofa % ones “alt yee” sr ait wT FI 

get gat F atta cae atria arat & fat st set yong aet Vl fhe 
dot gs ae sae ont 8 gee FRY wy fp % ores og 
WM 577/408 Sl Fal Ver a BH e (He 5 we) 

aarp a aver (8a Tenia & am & or a aa ge, c 
sath’) od & af & we H fear oer em wet aren & f& feet alk 
Hep Hl gee “ar” at AST (vertices) HI Fay arel VET (diagonal) % ary 
ae waar Bay st We Fl AST (hypotenuse) 4 fey A war Fear ta 
@ (Fea 7.12) 1 ae vex “ah” ng & sar 8 ferra ae “aro Bay eT” 
al 


geri 4 Bypit car agyet (at, arm, wrera agys) & dalia ore 
wae a 7g Bl aa: Tay Pea (implied) aga B wea B art a A aa 
ant oT Gad 8, aa a Sas St Tet Te a aE we aT a 


wer aha & arena at ea 101 


& ga H aay WW at sel WH el ye 
He (pair of compass) T ae ara wT HY a Pear 
(exact) BI 4 ae, PA x ul (non-< saree en 2 
We ge a we Par} ager fey ABCI 
(circumcircle) Gat FRX Bas ar 
a Fa4 AT ET Seat 8s OT F ART AM 
ax Gtr war ga at othe ga een (fer 7.13)! 
AM & Ast AB=s, aT 
r= OT = (4/5) OE = (4/5)0A 
= (2/5) AC = (2/5) fo 8 
FT pp? ag? (aise va ’) 
ae n=(s/1)?=25/8=3- 
at fh arg wee 4 ae eras AMT A waka 
é | feral SAAT 1988 BY Centaurus TET 
H 2 . 


HAT 8 


ACT Ba Sl TAT AT 


“sete Beaeice oe SI (sine)  oTRST a TAT oT BT F 
(are A get at, at oT at qeem ade Rare wah aT afr 

& efoe Yowye ae el” 

= Get alae (are sfeeraa| 

ge area a “Be” at A Fa (Three sine) at Fed €, FI oA 
a oe ae & stare & oie ale sett at & aa 

a ame F Bettie a ser a after air sera at agaat 
THE Sal Bt Sat al TH 

Seah Bl ST IAM Tot Tee wt Aa Be Te al tae Peal 
ar GA Reet was mea A ge ae Ml Faea ahr a set A ST FETAL 
wt 8 FT Hee (Sine function) FRqa aTseaR, Tae ait oar at ahs 
fee ar Te-ee sade At sl ae Nicer cer ar tee east ser 
‘fl vat at oT aad Al Pra 4 aes oral a wm aa 2 fe TQ 
me fer fy ci p ae A ey Bl ae aPC as & Rete Ra 


103. 
TA él 
waa afta 4p at Rafe aes & are 
vet at ord a aa ars at a Set 
saree 4 al oil a ey sat arr aa 
oO FH FT 6 Ol Rea & er A ga 
al earn at ar ary areasfa feet a 
yee wy a ana aan F wp, em 
we & f& ae as at ag HK 
a afer PQ (AT fH P aa Q a Par ae 
Get Var B) Bl way Pde sed 8) as 
e wey 2000 4 a a Howe eh 
Beatie ar ae at ret (gol) char PQ a aT sh Geen & wl FH ae 
Prat sre el wa are A rete Brenner 1 geht ara at sar Y SearsHe 
a ta fen, dee at a at area ok one 4 dare at oer wena 
a zat Pearl 
aed Heel ay oes A aw fhe ade 8 Berita cea st 
aiart att p fas & atlena 0g a we PN Get Ta at PN a as A 
(arta) Sr wed , a ga GAH ST sto FR-sine sine  Praltr He 
&, fat freae waa at } agate ona oat Tet (Capital) ar Bi 
afe S@IPN BI Fert ae at ae Ta BET Pert ole em Bay fH Ra 
POFP & arefe we aqs & Pract-spet feet (ee fa g.2) 1 
aya ora ara Hw eae efeare et rea cere aie aly ara 
wat A qr ona Sl afer Ht Geax Gerews a ToT BH H ga “afar” 
a were fen 81 Fe (dt ad) eat aeed-somer a we wep 
Te a yi efac— 
‘Ss pil Tb ws 4 a ae at va aes aye S aera FW ag 


ae ga anda ate at tele a ates ata 


and & fa gda (aa at crear da) ¥ oo ey 
of yor (Tea sire ger) wea Sr Te Tae cere wet aa 

ati Wy sen fe ager ta 4} fey aq a 
ayy a Ue saat oat (Bx a teh) Pr see 3 
fast (8.2)1 sas at srt a ferey epee FH cts ree ay 
& AG wy, raat wart seas (V1.75.3) F gar &, sha, 
wie adi, iferaY gente af PN ail Wa Pr 

FAT 8.2 al one 8, gale onfspr aa Bebra seen (PN) 

ar acay ay car, atecttar ar oflared genie see Y atk ee de veftla acy 
% fae pear when, weiter Semis wer eT aT wet ra: “ore” reign By 
oe far ora a ake ew TAs aE ah oe Mega sre af far wa ga yar 
we BS ae oo, char seats fer a (onye aT H oa ar ae sine 
aa oftar ar orf Chord safer @ vat 21) | 

Ba Wa ay tae é fe ude ve 

Rs = (PAT 28)/2 

ari sine s = (chord 28/2 (1) 

anghen Bars A Sr SM (sine) He at ORTeT st or S ae wey TART 
PS (Right angled triangle) & ded F a] ant sl gam faz qe oT Bee AT 
a BS sea vet eri! feet 8.1 4 waar ys OPN H srt a at 
HY A (sinc) BH RATT H aPAK 

sit @ = PN/OP = (sine s)/R 
Ott sine s = R sine 6 
a aT Poa Tay Reet, wer et aa gas tH oe aaa ¥ ay 
s HTT aloo Ht awe et Set Ht Hrs eHat F aT Gar at sakTs= g 
BT | 


ad: sine 8 =R sin 6 (2) 


waa stat st WAT AAT _ 108 


Rae Get ar yer Grea BH oryATe oer areca ST sin 9 sire ony oe 
& YA WT sing BH GY VTS SF HAT Vl Allen H fertsin o Be aell-aah 
sino & A Pretta aed gaa: 

sin, =R sing (3) 
aa 7,9 = R Re 

wea SIRI ARs sa Frets Hea Bl ae we 8 fh ae Rg sae 
Ren oe a ora ait ange am acer ah, eae wea asa Fa 
ow wag a otk sim ge WH ag 2 

we aaa ai a a art ae @ fH ar sik wae awa aA gaa 
% a age faea St ART ORI area A hay ar freer 8 Fer aga 
ar aT ast sansa A ae emi sks (Sexagesimal) Tal BI aTTACT Heb 
qx ala are 1360 art Haier var ait ae ger ore at Sah HF gale 
ff, att oir Ht safe 21 360 4 Baa A RT TT aT, FAH Aah BI a 
am gt jaa ade gan a aa ama & (et fe den oo F 
ae wr anh), a ora faa star ova Shiela arasaaa AG 
dl ter seers fe at ae cee aia ae a oH ay ay TTT 360 
feat F yer ae FI 

ora aia Hf we WA BAIT (orbit) A wFTTA (ecliptic) Ht Fs, 
gy, frat gemfe 12 ofa FH fasnicrr fer val sel ar aac aA ae, 
Peat Ht ae S ae ar A 12 goat a A stem, wee sr TAN (sign) Hey 
wl Sa Tae Sea AMS wT HY wep UY 30 aT aT sia (degree) HT Pref 
et ot | Sea ae aT ert at Praha wr Ss oitew F 1 area whey 
ae Breamiaft F eat sar were ff — 
1 OH = 12 TY (sign) = 12! or 128 
1 UST = 30 SIT (degree) = 30° 
1 SI (degree) = 60 HoT AT [eA (minute) = 60 


106 mre area aia ar ticrettear a aegis aaltpet 


1 eT’ = 60 FART (second) = 6tY 
1 felepet = 60 ATT (third) = 40 
1 ATT = 60) OfRAT. (fourth) = 60" at 60" 

ary By Ue teem arr aad el oe fag (fea 8.1 ee) cee Ee Go 
ug a ada = pn aT ArT Gowalg ara Re aeat a aA 
TH SI Ta s HAM Fe aQale GO a da TN arm ota: a TP 
(art 90?) a BR & ara eh 

aig. BRB = are, R 

qe 4 Buber a diet ae tae “Bon” ser ak fray a As 
aie Rat ae “Brea” gee a veer ceett Beriicta sisal ar crea, feet 
a} ae & carer (radius) & FRY eT SPT aT Sa Va OH AT BEF age 
veatat onl TAY ae Te CH AT we et wa RM att ae ea ge 
ory a Ger at wet cer Bara wey vel a Yee oe 
BH BIT wel ee RH are, Safa A eh A get S eres (Semidiameter) 
a “Bea” art “deer” a “de se ar “ctr vedi” adi mete (deat 
ya a we oe yet Al eet ah 

area ong Berita” we sit rex “SE” (Trigonometry) 
al sMfery agar sl ae fast ay meta aed aT at “oe afer” crag 

aq (sine) arent ara am “oenPATE” sree sey eA SEIT stax “OEY 
(Geomeuy) & yell ae Fer aT a as, A ieee SATE él oral 
ae at Hoge fase, “tay ager” Cathie) & seria era am FT ay 
amr A aed fl gad atahter oe anda Bama Foe ser geal 
al wart Pear var al feet 81h et PN Al AM Is B, al PM Al ON 
A AMT s Hl BEA (cosine) Hed Y, NOB AT s Ft BAP (Versed sinc) 
et §, ge GM SB AT 5H Ale-TePA FA (Coversed sine) HET A HAH 
a dag Y aeq Hed A AT PG AT OQ st Bie (Complementary arc) “ey 


area sitar at er ara 107 


art tt 
oat fa 3.1 & Prefer dae ae g- 
ara a = FA (90-9) 
TH BT 6 =R - AT 6 
art R vers 6 = R—-Rcos 0 
wel MY ST o A cose F VT sy ON/OP ARI A AE al 
Fa 8.3 4 ay GO Hn Feat A A ate wT 2, Bret & we a a 
bh él 


TAT AR 

D. = sin rh —sin (r~1)h 
at r BAM 1,2,3,....0 81 Walt WT A D,,D,D, eae wae Br ees 
is wed A 


ay Wa 
D, = sinh 
D,+D, = sin 2b 
D, + D, +.D,= sin 3h Semel 
Qt ate et ae Ht ee wad & 
D = Versh 
Pr D, +D,, = Vers 2h 


D,+D,,+D_,= Vers 3b ale 
\V sig aft pp, p,...D, oT & a 
° At et sane (sines) fret, Pras wea of 
i763 wea Ut Sa aR ead corr ott oe 
HFT Fis Gl THHASME (Versedsines) WS a ALR Fqa “Sea” BH AHS 
PT ATE BM SA GA ST Wa: BF aT ST (arrow) W Hed Y wif 
NQ Boprs fac de at ave or (a 8.2 2S) ge ohm BT aA ox 
Hae Fer aa a PIR a a1 a a Be VW ag a ar a od 


108 mre aed are at Ricette 3 ciepite wana 


A (sine), BT (Cosine) FAs BA AA et eT A SYP FW (sine) Bray 
(Cosine) gee ar 2m wt Sa SG HA cH at H get after ag A oped 
a ae Fr 9 at A 90 Rat ae ar GeeH oT & Se asey ae om, 
are arart & 

sin 90°=GO=R 

cos 90° = 0 

‘vers 90° = OQ=R 
Fal coverse 90° = 0 
fer ore cer angie et & ae Peet A START (limiting) Of a 
BERT Wa Ted 8, aie we soy g a A (a 8.1 ea) 9 a A Be 
PON #7 # él, ate ara Bray et Ber a PN/OP aa ON/OP 3 ART Pemeaty 
aq Yet el Hel Goal 

ae ey Uren sedi oe snenfta ce bet asl ase oe aay F wee 
aa a drat Racer ea ef Mel sider 4 sea aA Sey a Pert el 

aa ured ata Rhfes a wp we ar ame F (F. sit ad) depa 4 
art wet 4H amyene fear aT tel a, a qd THT GH BART ste 
qe Hf AAT ST aT Sey (Sine) Sr syaTe BET al, aH ge aA saa 
aes or ole sad ae tet Bg PeeTA (concept) Fel eh! fet ay ger 
& TET a GAT Ae FT eae ely Geger sar ae Be a aoa fret (Aa 
orn feast rex sal” sr ater fears)! areal sim (fora fef og G Prard 
gat & ae ae & ae veh od 3) H ha a oe ay aqardi FH ga 
ae a 
Ca 


(J-Y-B) a (-4-4) 

Be “atte”, ola gale aT AT eT Sl Mie Coat carat te HT BrSaT 
y aa orth air F Pred gee Bl fee Ah oe et SH weed Sr, 
weed sort a free “aa” Hl yer aT see ar ote gon ay ter a 
ae H get ae HET BX aT way, Be Sa A aaa fem Paar ate 


ada slat Al WT AT 109 


Hq (pocket), We (cavity or hollow), Fae sa zl 

ee ee eae (Sindhind) 
at ae Yea we arena ae ag Te at wa aed a Fo Brae 
ga gt & wee oar (@m) ca oe are a ae ceri sen ¥ gam 
ae § SF (8. 124 aera) a ores eH ay oa AeA (Latin) aT F otqare 
Ber ch aigaesti AY Se aarlet wee “a” aT Se’ ay fea wae “ATEAR” 
(sinus) 4 Barat He Pear, ies se wes gH set Ht “Aa” (pocket), Tet (cavity) 
gente ert el ats fea ae skh cer ate at arr srenett geen “eee” 
(Sinc) & ST H vere ake gare a va eh Ae crea H gare sen aaa 
are det well 

aad HY oe ore Fo me aah ger Ren ar ware gor ah angry 
Berar F al “asa” (sinc), PTET (Cosine) SINS Gap TE Pret a 
am ot uel Tea get 8 onedta feel ar vert am wt wa feet 
aan ot ater arora H oferh en oe orenftr ereafren afr ast Geta feral 
1 TA CEA (sine), AAG (Cosine) Ht TE Pe “AT”, Seq see TT 
aa 
RE WN Ca Fer areca Tepten ex “ster” (Ar ser at vataaret 2), oferht 
ofr, Gr, srcls ane a HAT HV MTT 1000 FL ae wT aaReRT “TEA” 
(sine) & TH VARA Sa Te Bl sar sol wel oe Bat at fe Gx 
ae TH Geet ert ar ar AM Gear wea S fi sel aT “sine” (AEA) 
aay fedt gt oy H areca “oiler” emi Sa Tee CH TINT Te TIA (sine) 
afia sr cael ge Ft TH, oT Seat se Ty aed Ae sl 
aac 8 fist 4 aerfep Gaevarstt (concepts) ae aM at PAT aaa 
ae. ade vai at are area wet 1 Soe at wert B ae Fh era 


110 rea artis area at ices a ateper saat 


faba @et @ f ead aria Pea sea sree Sl eH ara aa A ae 
& Fee rece aareretel AAT MTT aa ARS, ATT HT Bat eer ST seat 
a axa B wey S ort Eo aT 

sree Bete & et Aer Gass & HAC (Direct Sine) TA GHATM (Reversed 
sine) | a ons} meTH BY Mea al Sei oa ves or awd aH “aera 
Yea” (Sinus Rectus) TH “ET TTA” (Sinus Versus) Sear WT rar 
qf of gre ae eo Geet ae HT TAT SoHE a SaTECT & Faw 
HATE AY AI FR Practica Geometriac (1220 30) aerate Hy ay 
TY Tabulae Directionum (1475 &) 4 oq wet ar wary fer 2 

qe to oe & & afta & aga 90° at oT HM AM Tae afm 2 
ar a a oR ard & awa 8 Be ae arr a wT a AA 
arart & Peet arr at sign & aaa et A Tae 8 Fale 90° at oar art 
FIT Fl THT (Greatest Sine) Ht Be Yl WRT THT &. Tat aa) a sa 
GHA FT (Total Sine) HM Gat at a Ae A area ast ath A lw Gas sane 
ey “sha aa BA” Seg | RT (Total Sine) HH TAM aT a aE A Ay 
Ysa wae at ae veer afer sr H ee) Gr “Geqa eee” (Sinus Totus) 
amet forearms oe sel eo dea S ‘ae a) ate area 
\iarresta (Regiomontanus) (1475 &.) WIA (Apian) 1541 $.), Areterar 
(Maurolico) (1555 %.), Het (Vieta) (1579 &.), Vea (Rheticus) (1596 %.), 
aaere (Clavius) (1660 3.) anf 3 tes ¢ PRA GET tea a TT 
fear &l 

wea & WY uw ye wae som erm ae ae fe Pera a 
area R AT a? saa Te ae S fe ara aie fet ARs sew 
aren art feey er St are H mae area ate Aa A aT 3438 aa 

Be ge va ort Bear war atl ores areal y (GS ordre gam) ga 
al afte car st aria gaat F Prete fen, eal, c aT APT 360° UT 21600 


aay sat at AAT BET 1 


ae seme fern fe 
R=C2n 

Ga WIE RA A Te fea ee ee ee 
fran @ (seq 9 Fd) | 

aa: 
_ 21600 
6.2832 
qewax (004 §.) aie Tee (14088) Fad ae Rar @ ate Ree 
ae ce a aM a geT fra oy a, R=3438 Her fe oa 2 ze a 
ws Praia & sfaktad onye sey (4 476 3.) seat ge (74 §.), TT 
(sdt wal) cer arene facta (12dt wat) geale F yeet A ageet ger | gee 
Ae Gere H et Gt sete sea ArT area F fers TA A SrA SF 60, 120, 150, 
200, 500, L000, 3600, TAT 12375859 (aeaRt) site artes F | 

aria shi abe rg 3 at a ware oe RRA H gor a aah 
ae ge RS aM A ae S at Tee Sey & yer Y 3438 a seat sft 
& aaa aH At gar (Hes 10 kA), gar 150 Pree wart et Fae 
(628 g.) ara frat Tar aml flee H ae 150 4M amare (A.750 §.), aa 
gal afte (gai adi), senior (dt aa), aqua (a. 350%.), a & 
aera (Liat wel), gene are seer aren val sah wel St wae aegfealt 
aT Arey (New-minister) STS y ug Tg, y Ft Bu AAT AR 150 FT 
yart gon el 

aa =r aaig Berita ot aed oan adi at aat orn 
apara Hat aerih set arene ges Tat wereld Soren Hay ce reery 
aa fear 3, ot at ee wo H aay feed set ver sre gas, fer feet 
aren &, fet A oer at et a atest ar oe fa a wee el Fer 
area  7i seas He Sr ve alia e— 


R 


= 3437 44" = 3437.73 Hell TTT 


112 ort aaa arr at Reefer a meyers 


wpa ayeelashen F Riga 17 
qebeafrat fase: shen: agente: | 
aqui weet ferarery 18 1 
area: Gee HAHA | . 

sag , “FY ae aot (are a set) & sist sr ome ap FH sist (ArH 180°) 
HS gest Io a ys B PM aed Ga A A WS Ta UH oe W oat 
a arwegenes (art 40500) 4 & west ak ae 4 sheng ar aR eA 
WT Be GA A omega (art Boa) & yan Fr aT ah ge aR. 
at st Sa we eet 8, erie” 

am a ae a arr A sig 8 1 at see AC80~A) Pat Br ae ART 
él AM a we Bel A Pex (40500-By4 B RxB a fami HA B Rsin A 
Fert 
ig R sin A = 4RB / (40500-B) 

4A (180-A) 


art sin A= 40500~ A (180- A) 


afar (Transcendental) aH sin A A RT A Bl SA WH CH Ara aie 
Grae oe Perr ae sa aa & fee anemia sree el ae F ae 
wi aed Haga was Bor, veg aT aga H aha F ga Te a 
Rae sey al wa al aya ar are & feet Gers ieee thee ey 
Tes ANT WT AAT A GAT sayy ARH aA wa el 


A | qa FATA aT ary 
09 0.000 0.000 

10° 0.175 0.174 

20° 0.343 0.342 


30° 0.500 0.500 


ada teat at WAT AAT 


40" ().642 0.643 
50° 0.765 (0.766 
60° 0.865 0.866 
709 0.939 (0.940 
80" 0.985 (1.985 
90° 1.000 1.000 


anda Bart 4 ae sa ver a grax ah = hr wi oer zt 
wea wet S| anda 4H Brepeitia ar fara shies a RY Rear var an ara: 
aan are Shas we FH ad ot 8 Sete oe a A are 
€ trela (spherical) Preerrefa sr ery aeer (plane) Bratt & veer Bat 
ay fe fast & aftera & ome art & Ru wp fa aa af 

ga aM Sw oer 8 ws ae fear wae act A aa aa Fi 
Berita A ge as gt as Some ae aafe-semea Ge vere ane ¥, 
at store Stee Rav Ma: MATT OT A Ta Bl ae a Ae eH Tey 
ore &, Gael ORAS atl aqui waa oe gare ga HY wend ar PRs 
(coordinates)  @T 4 at att & (er sik Geen & fe)! ART oA ada 
Bema ot wer a GH aa aT ala a wT al gay anghe at 
6 eet al aa Pec ora fires erm gt fest 8.4 4 vefia Rear 

{mt & (ga st Bea cH @) | 


U7 Wel PN=sin 0: ON=cos 6 
QT = tan @ ; OT = sec 6 
; GZ = cot 6 ; OZ = cosec 6 


fast 4 TQ east VAT (Tangent line) 3X TO 
Bet VAT (Secant line) Sl At PNi=sin 4) 
A % fea Cat G ay ae aa S, aif Tet 


0 ee aw at aert fats wert 8 a ga aeag 
faa 8.4 q fear & aa 7 2! 


G 


wear 9 


oat ate & Hert ara ares arbre 


ana 3 sftere H 19 ae, &. Gy 1975 aa Ft wea warmer H Pre ae 
ME AE HUTT FA A Ha ATT Ta SR ataTe, fret Frater gel 
acts Sree are ear er et, orate H Set eM Bae ae at TAN 
ta A orate Rar he eT Ga BT 

SH EA aA BB Ga aT ATA aT “TeT!”| TTT 200 Tee ga 
\ daa 4 at daa og af Y Gon Ba a FE ATT (design) 4 
Gast Pra Bat a TAR a vaPT PT Ta Ml Tey Sey se few 
FH BI THT TT MT ae OT Rew aya Bea 8 TH Beh The 
amt “ore” a aan Heat ae ear vay at 

Sete SHE HW A 358 Pe WA a, AN Taal TEN wT 
a ot sel al wae & 000 Batter tl oe ama aH faea & feet 
Hey am ae eH yaRe Fae HT way aie a 
oe eget fat at at ay ear et Sa vet e (ee A go at oT 
tl fi Se BS AS 17000 Wee (SolarCelis) art gy ar faa ¥ 


ma AT TEM AW ore omiae 
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116 ores arta sitet at erates a aiepieee wate 


aeaet & frat eh) 1 

ora area Saat Ht ratte 4H ofa eth genes cesar, Te esa 
wah aga adh at ore eee H Geers al 
“aeiae” & eee afrart & aah ar aoe et eo el dane ay aay 
a are Anaad AEGe BT w 8 ve sae Te sp faa 25 YH ae 
ware fewe ott fear em, fragt “onde” youre ar fas sifea emi ftad 
aap are ae fae wey er wey & A ste a gay ee a eh fra sa aye 
a fe, el 

a ome at ay “ondye” aa] ar aT? orig ae “anise” aH 
ay fara AT Ue GUS HT ATHY eT TM Sa TT FH ee Wr aa 
& od ver aR a etafee & fsa 4 saa he arverad a 
areTe TI Het Bl orard amdae 4 aredte hfs & fara ser ser 
aren frat 2, gare ws AH TK WoW a a “onda” wat ade 
ofat al 


ate BT BT a ear 


gat at aa & fh ordse AY mem ara ok abet & fsa H ati 
gd amart vat 8 oa arar-fter ak ys ay 4, Ge set Bret oe one 
att rere BH Her Pega areas Sl St wa Gera: a Tet orb 
we oe Pe aol 8, Brad aac Ht oe ay de, sta, cee, wa 
% fara Hae vat fer ae ster & dai Bae cH at a ai at 
arrange eS Prewth Gh gogo we aT aS ar ae & aR 
Yaw yee a wal 

aay are & at H ordre % onebrdia & arataare } cat sates (arate) 
% fae 3 


meat at Fer aT ora ordae 117 


“genera Weal ame TraTT:| 
sapien fistrrearte FT arse 11 1011” 


‘SAS Bi BM We sata ae waa $ aR oR ae ate a TT ae 
wT a Bat eo ys a" 

aM, FST A, AA A ae BA a anh a ae a ae whey 
% A 3600 ae ante a 1, ae ory A ong 23 ae at a sree ahha 
aT a TH 8. 3102 MF gar atl gahie ade Fay 499 
23 ae & Sl oe: Gra TTS. AY 476 F BT aT ae GAY oe ony 
Ht wrt yeh aah H fer 2, gate ad 3 ort aT orem Yara TT ger 
aa, tar ae Rar AMe a ae: GeTONT Ber GAT TRA Waa, 
a1 ae . a 476 oe el fe & sere Hae at aga aept al A 
Fer VAT ST A aT BAT aM area A A ae a TT ge A 
Tem Tees H get ay Wats gor aT 

Ch a Oa MH at Al GT fee che HT aya aed TT AT es 
Hom “ge” gee a Be en ve el ter aa Fae wa fer He 
fee “ge” ar varr Sacral at Ot a fea Phar am wi a cae alk 
aryres ari “ge” a we fee aT a eH AT Gl oe 
ma & Tye ae AF 23 ae At ary HY (art g. ay 499 4) oneducly a 
TAT ah Br ae fear Wore 4H Re we Pa alee 4 Bier 
Faservor fie fae & Pe oda st car g. By 510% aeaTe ge Ah 

sere ory ear at Hh age wate Gl Ses ore veal say 
amy aa tar BA 8, Te ae Pate Pola val Pera el 
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wraty area attra at feet a aie safe 


) a 
fr 9.2 arine at att (fer sree, srr o dhe 3) 


Tea a a Aer aaa ara arise 11 


amide aria a vet onal aces (Faracr) sr ware B- 
qeraag wT Yo BT WTR 
arrears Fra eqaytseatdd sry ll 1 ll 
aratg 

“Tem, weal, ae, Fa, Wr, a, et, geeale, ay cer servi ar aA 
ara are vet egg, FH yra a a ah wea BI” 

afta dara it fra ayage ar orl welaga (eng vem) az 
amet &, wife velaga a ver Hyage  aea M1 ga oe amet aeafe 8, 
ae Aga ar 8 a OM ae aw a ae AY, a ona & 
oat TR a A vee BAA, wer 

mete BPA Al GIS SA h aT ae far Ga Gea TRI 
at ee Saar Rar Tet a1 WM AM él atest tel Se a ardye F ae 
eq & wet adl 2 ga onal Hoof fe “se” ei) we ona 8i af Gea 
aed “se cam” (gag) Hoa dh we & fe ante % agage F wae we 
al tat bil wer ate “ge” ar ot “ge we FB" ot a Gar Bgage Pare 
ert fae wel eral 

qrehaga yest Coral at were ell Ta AEs eT Sr aa | gieers 
a wa wae at oer orn &, Prati eax y afer, wen, far, one al 
tat F aear saa At tl crefega ch fren an wae asy ae em! offre far 
at aé mera @ ff arise 4 ge ferent F war a am ora fea six 
oa gers fret, wa a ore aT adi a gan ail 

gq day 4 ce ora octee freer efree end 2, ga wa @- 

rearrrarnenary sPaae- 


“sq ure sis fer 4 a ae fafeat & Perr wa cel ar ae ey 


120 Ur ada ate st betes a ake “ 


MOTs A SAT FTE MSU 
Mor arsed vu Ts un Haaentay spat: Tat 
eorenftr qr Sy quwtearss, aarpey gaat 
TSAR WI nq TATTT: MTZ gee’ 
war TaM TMG, 4339305 eg ag 
WARY OMS? TBUMH T Hg ET WEES TS 
FRA VPIT BULA HS Wiss 22° UO WT 
ATV NAN FA IT YEN TY 
far 22° Rea? wy eae 2222 Qoor 
AUT T VAIA’ GTAP ALTE 
SAG SSA ne neprenral SV ATANTA 22 
HTS LATDTEY 2° TUATHA TF 3 
STRAY AAATATTS US MATT S 22, 
SP ATT MTA SF Qe FT &2 37 Ye WOM: wey 
“arte rat WT AATTST SAA WAIT MeN TAT 
Co Saratet PRT 7S SMTA Te 2 AT 
TRO VAT: WITT TS TTT ETRTAT: afare 
i a eats 9 AY 2 STH: HAGA 632° ©09 


fea 93 ardadty at eeafett at unite sis 


get aa Hh Ae Ae area ard 121 


ay get ale gest & fate eM am, aa at tay wet afegn FH (egage 
%) ahefae eqaott artye & er Y oy fee” 

aya @ fh amine a oy, oe Se seas BANE (art yen) F 
& gan al tar seta een S fe ae HY gem sear eer st ae ae 
mo, aie pena a aya wey wT eT | 

ae ad & ager aye at ae eM Aree site ar & ata Rea 
aM TATE Ul MA AGA a CH or a A sie om cH Fa 
BEE (ea) BM ST LIT AMAT aT el HT BS TT CH ST aT UK 
a] arat sl ordse & ara ararh, cero, dea hi aet gad wee omefydty 
at are oigfettat omg we él a der eq ao fre gag, we wa 
Me HAs F VE BST } ae BT AM Wy ae Mari st wa a tea 
4am ak uns fers ae ardye wre deer } Ru yea ae 
my 

ore % atte 120 ee aT we eT a ae y sar 8- eanfifear 
Ue, Tera we, aera, at Aral aga B weal A art wer ea 
sat ere & fH Ran aye F aet one Sl creat at ae afer ae vet 
a act of HB veer & fee, 19dt aed & Gay deer SersTy 
& agen erhrdy “ame udereft afeam” 281 aaa H afe wrdta Set 
srr a eet a ake Spe aferdita ara He Gea 

arde % yet arty ws ora we areas aa Pra gh 4, ae YT 
a wa 8 Faw Sas BP sig ae W we A saga Wa oa Sl aay Ra 
er ore ore te BAT war en, Sates ore qatar B ar fe area 
whey a gerd st aine Br ae ya wet a ay Hal TAT TAT al 


arire apr aftr 
Ga Ter ST AAS Sl Ta STA SA eT woe ar Geers HET rea 


122 ori aca afr ar teeter a oleae seat 


site Gey ea frat al Geer wae ae aga ast Gent A dirs |g 
4 feet or wat Sl ga vonetl H dep Gere) eehran % 33 Spe ar 9 
wat a ae % fet dens a Metta ee Fon ea al at a amar 
he dees an ga cela F act Rar wa 2 a ea am a wat 4 SE 
orat wel AT Tar Sl Mary aM oe aM eae Peer PPT HM age aor 
a ON Te ey WH b- 


ae eR ATV AR 
a, a I 

33 100 

TG 100? 

, FH 1008 

t 1! 

q 100° 

at 1008 

u 1007 

att 1008 


ai ar gas 25 antae (a Gy ae) 6 3 wae: 1B 25 Gen frefte 
axe el Sab as G x aaee ( GS as) HAW 30,40, 50, 60, 70, 80, 90, 
air 100 Pref wer él 

A ta 33 sat & fey Foe “oa” a eam al amt et & dam 
ay a art Ft afer & aqER a aca aR ae aay & Peete 


x 
* 


Geant ae a wad = 


gata ad & AEM Aaa sea adee 
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ee | ERS een en ere ee eA errer ean ae 3x1=3 

BPs capa oaca tach ravetiieers bil tesieynetion ataty eboney ntinaldeam ae! 3x100=300 

Ty Tasssscsevsesssessesaserseasescessnsseseseassasasecsssnannnecenessnanensnes 3x100? = 30000 
Toceceneseesesenerec tsetse Siete ieaeareeacenn ern resninaenenen 3x1 (108 

wq KiVapamarleastega cba teased saad Ue KueaMUendin sey reed eLeoLeeRE Pee eN@uber ENT ay 3x1004 

TM asconsstasisovtaats tants aashare ta ciemetnie res heer: 3x 1008 

UTseaaahn at aivsansitusadtepiaiatiestoism aa trthe ce olatonateu eae 3x1008 

Hi ned ae antuahigectea iste nae usu aN dacies Oma ROAL RAT 3x10 

U eainuct ean aeliiias eaten tue Manassa nedstuncanndonciee 3x10(" 


Ale (Compound) HAC aT We HA Aaa eA Gal SA Avs a] ST-V 
or TIRE AM ver aa eae Ree aM Sr she fear spar eI 
wet (i) =37, ifs J=21 a T = 16 

(ii) ARE = 225, 
aif Aa =H + fe = 25+ 2x100 

(ii) fet = 476, 
wie fist = +7 + a (ar & agen) 
= 4X100+70+6 

(iv) BY = 43, 20, 000, 
wai y= | + J+ 9 (Fear % agM) 
= 2X100? + 30X10? + 4x1008 


= 20000 + 300000 + 4000000 
= 4320000 


a wp reget, ade & agen, es wel a der sl 
cotta a ta H ondrda % aad afer set x a Ar Bl ae faa 
SU WR He Ae 


104 ogni andi aPrr  RReftes 7 cigar aah 


agile arreyy ase Weary | 

aay emery gerade: 11 1011 
rere, | 
‘a afte ce th, art 104 mH oe A ok 62 OM TT mT A 
UR a omeT AS Bree ere a ag al” 
ari, ae Gt Hl A D.=2 Aya = 20000 
TT Sa VAY C = 62000 + &X104 = 62832 TT 
SYA: = Cd = 62832/20000 

= 3.1416 

Wes 4 GIT WI TH nH Mel AA 8 

maaan ste ore AA aa we el aT wy ara ae ae 8 fH aye 
1 BY ATA (Close) AM El Hel AeA (exact) Fell WIE GA ATT aT 
Re arcs a omit sl (aid & poet a fret 8 waht Pele adi 
feat oT weet 8), oer fe see Arte + fra él 

aye FST AM SH He ore fear en, ae falas wet Bl cae + fer 
¢ fH ae aM we or fait  onea a free ogee at a 
Of aT ATA 1, 25, 66, 40,000 Ae aA Ara | 40,00,00,000 Ae aT 

art ar ale facet FEAT (Continued fraction) HRA a 


164 
1h 


saa fie after aa oe Prafefea de at art ora ait 


(1) 2 =3; FTP no RTT A Her oT Te 8, oie al UR eral 
4 Mya gar al : 


met ate AEM Aa ard ade 125 


(2) n= soa, Ba afte ar ae 
(3) Sachi fae oh aM aed el 

RH (Tsu) 4 Ae YH AM g. Sal wet FH fea 

Bearite & aa A a aac ar are age a real at oh aa 
% ara Berita ye waret yeh a geet ah, Yer wr el 

few aera 4 eq om aa é fe arive 3 Pts ae & aera at 
BRST aT AM 3438 Set fa a ge Bro fe ondachy Fo 24 oargral 
apr fet 8, Aa GH rereh erat Bora A oT gaat 2 seer artes 
ait (tabular difference) BIT 90/24 sig, aratq 3°45 Vem Tome acta drake 
wat 4 ondydg tar ase ord 2 ey eh senftet Pet 3 sa vax 
arre st reareh fase a sftera Hye carat art oT wa Bl sae 
a FA % get slat (Chords) t ART ef, Fa (Sines) at Aell Fada Fe 
Re areth & wel 24 vores] SM Sat a Mel S oY Age EI 
qe aie Hl aed eat Ge To A aeT avg a Ga se vat ae 
A oes fee a tert gt arch st ser 8 ae we wea el ww 
ay fae set ae 8 a Se Soe ae 8 SY RO eT ah 
a Pre oer 

revat 4 at & a ead B+ 

Hf fe vite ate of ae sf cer tale rer sath Prem 
Bie Rar cer a Bea oe og ww TGS Se 11011 


126 area rede ahr at tice a atepies aateat 


fier & Rr Sth Geass AM SAT at Sane seule Pe are H mela 
far am Bl | 


5h 
he 
hp ide 
wig g 
CAs ak 


ma a ae We Ya qe 
1. 30 45° ate 225 225 224.86 
2: 7? 30' aa 224 449 223.89 
3. 11° 15" Tg 222 671 221.97 
4. 15° ara 219 890 219.10 
5. 18° 45' af 215 1105 215.29 
6. 22° 30' ate 210* 1315* 210.56 
7. 26° 15" af 205 1520* 204.92 
8. 30° wal 199* 1719 198.41 
9, 339 45" epee 191 1910 - ~— 191.05 
10. 37° 30! FEST 183 2093. 182.87 
i. 41° 15" galt 174 2267 173.91 
12. 45° feney 164 2431 164.20 
13. 48° 45" eae 154 2585 153.80. 
14. §2° 30! fea 430 2728 142.72 
15. 56° 15° eA 131 2859 131.04 
16. 600" ae 119 2978* 118.81 
17, + 63° 45 feReT 106 3084* 106.05 
18. 67 30" ce 93 3177" 92.85 
19.71" 15" ea 79 3256 79,25 


Cra Wt bh ASM APT aa anda 127 


20. 75° Sa 65 3321 65.30 
21. 78° 45' ™ Sk 3372 51.09 
22. 82" 30) ics) 37 3409 36.65 
23, 86° 15 Gi 22 343 1 22.05 
24. 90° 3) 7 3438=R 7,36 


Fe AA TL aA ae Ss fe wedi, iat oie rgdt oat Sane H 41 h oA 
% fae onde eh wel €, aii sat adel aeei & aM ad a ast 
aM yea ah at OO Gt TAT (accumulated effect) BIT, Bet FH FT 
y agfedi sm! 

arse F areh dare Her at ey fafa ar sera fer el wep ar eh 
art Aa =r 8 sad ad, anal oa Fearet & Bearitdte wi. ox 
arantta 21 Bray & cH st sa vet fet a ana 8 


aT (A/2) = (1/2) af (Sar A)? + ( SaHH A AP 
wearer % fae 30° A Fa (=R/2) B see 15° St Far Peet ae atte fe saa 
730 te fee 3°45 atl fee 15° St ar Geet ara Perl ot 75° a 
ma a arrfl gat aa sh gare are TT ce Se BF gH ae 
one BU ATT oe at 24 oemt free ae a 

eat fail ser aes D, OOH A HAM: SY |S D,,D,----- OF A 
Pat wT a oeta a- 
Di. =D, - (D, + D, + ------ +D)D, 
wel D, H AM 90424 aT 225° feat TAT Bl 

darert + ea wa & oer wy Ht Ras weg ge atte seat ant 
@, Ties Gs wae el Pee oh ae eraes] H oH LH PT oe amenita & free 
arent sa aaa H fey as Aa at aa a ae WT Ma Evel a oT wT 


RS ages ayaa 4 em 


128 ae area aft at Cees a atepics seat 


we wr Berit a Fer oar wie da att aed oe a se 
a feet feat ore em alte yt ter et fet aml 

eer ae FH Al ardye at Aes coat et ae gar ar aH 

wa A wer ae Rea ar aa el fay at ze Sh Gat Pa ak wa 

ar aaa Bl . 
aye % ore Pest 1, 2, 3, 4, -------- & at ak wai & am} Re a 

Gf &, oS a Pe 
(n Wai We) ; 


CLE S2 SAL, coacctsecees tibivnn vesensdeedevusscoheravsuavebass +n), 
0 te ae Oe Lr hfehtadacctieemuates +17), 
Uke @ ce Ja aa Ss -e +n), 


ar wag: Pale (ar 9.4 8G i une, at fefeadt ee sa), aifate 
wt (antec dra SO) ae wef at wer Bh 
Se ee rey 
ae eres-Tar ma Prater War ser! 
alter wr a Fed, Rif ail erfeey wae ena 
sraly 
‘gat st azar, ae Gen we } oer ar gat A wat A der a ae, Eo 
art gett 5 we arr ger aaa aM eet Bl safer a 
am fait & a & ger ert zl 


aay L242 Bb i eeseseeeees Par naa ea 


ZA pin, 
Pere. Z| 
ea 


i 


rr 9.4 wire ah fafeaat ot Fate 


grea aa & wer ata ara aru 129 


TAT 1 2b Fe ee tseeeees + = (1424.00... +n) 
qet tod} arat HRY wy Ga 
ROO, “sed vad sam” aatq“cew alk 
Me, att «san a RA den 
¢ STH POS. TAT 
Te 24 S34: ccsdicnest +n = (l+n)n/2 


aan so 
aie at atte (Wega Ht ara Bh 
Pet 9.5) 4 wad Ga 1, sad Ay 4, Ax 
oat ae 9 otk Re att yar ak Ay ah 
eat (layers) H 42, 5%, 6%, ..... BME asy ait = (PA. 9.6)! 

aft ot et den (a wae Ay at cH dea F cage a dea) nh 


Prt 9.5 


at 
; n(n+1) (2n+1/6 
AUR ASG Hl Het (total) He at B fF sag oT aac el Hypa sa 
Se (es) 4 aegatt st den om 8 ate at fab od FH (fear 9.7) 
1, (142), (14243), (1424344), ...... SEU ert gay Be seat Parr a aa 


n(n+1) (n+2) / 6 
a fe ara at a1dt opat H fear war Bl 


waa AH (AP) & art at east eat ara H fala ar ae ern, ae 


at (atd) + (at2d) +.....chn Tel Th 
=— 5 (2a (o- 1I)dj=S, AT 


ie tee nde eee eS 


Fart 9.6 


we arta are at trees a alee wat 
at eat & (wat 20) | 


ak [ie Ge 9 ales 2a | 
n= +1 


wat fie arr 8B ordae & era an aa omer 8 
ay Ml as THAT et Ht Tad oI 

ora 4 andre & wep fae deer a sat aor ofea 
émml we & wae mda afeila aleAet (indeterminate 


equation)! 

ux + k= by (1) 
al et ae Al Gra ars fai oe ala ae FH 
qe fara geen am & uke aml artye at laf & 
PN ase eerste a 


ey 


TT et 
wig wt & a 5 ary My aaa Sl waar fee Y spear 


SO Taba a gadtesada amt at thet -aagd ant 


é, a 7 ay Fw sae Bl amet GA ars fe Ee ? 
aa ah eet ary N él at N Ue den @ Re 128 a 


wR Sat 31 ea SR 7 aa & (GS ageT) 
ae ATE HAT: x SIT y ef A 
N= 12x45 = 31y+7 (2) 
qe 5 A 7-H AH (residue) Het WA Bl SG: GAIFAT = 7-5=2 
sg GEN Na AM Pee & Yer BF weet (2) Has we 31 A 
we We 128 wT tes I 7 aa Vl aa ga IH 7 aA ATH 12, 
aT a cera a ‘snd fase’ eae) ae € ae ATE Fe 


en wa el 


mat aT A ARM Aaa areat attae 131 


7121 Fe SIA WHT BI 


© 
LD 5)70 a6 facta a zl 
5 
235 | 
foe} yet aay weep 5 81 ota ea wep eh aie fre “Ate” 
wed &, A HAT HCG Ss HY ae ah at Ye 28 -T 
Ph, SHA 2 FS a ore He aay ETH 5 & U-Te 
we aT (AT A TI 
ere 3 fh tet den a af 48, aif 4x242=10 
Sr 5 BT ae Eg we or A ga TY aT 
. 10/5 =2 Bre aaa ape He Tad el 
ae ao fer aa, “aredl fase” & spree, ater 
Aa APTI APG BI We ae AT FIA (Column) H eater 
ett TUT arte at “areraattyat - aR” A wea 
fen a S| fer ga ser valle sf a andl e— 


awit 
TOT ATT 1 1 10 
fade APTA 1 6 6 
Ald 4 A 
ara ANT pet 2 


ween {Bl gery ais (atl) F aa (Gen) 2 a gh Bear Ae 
(sia) at dena FH oes Ga (GAR) FH deri & pT Hes, grt 4 
ary ths & (sage), doo orem st eet aes HS I cea sie a 
abl ay Tet (st Sr Brea) At gee aie YM a Se VER TH 
wen A er wa oa dlp gel “aerouhaftra sagen” far get Die Wz 


132 Tra a ae at Ufc a atepi aaa 


ay (Gray ard 8) sa var dhe aes ore 2 one 8, if ox144=10 

ag af det dirt H aaa a G dent we 7g, gate ae oe oA 
sat ir as ae Ml ear to wee (2) Fw wpm erm (wet y) 

wa: GU N= 31x10+7= 317 
gq ae em ud & fe cet 4 317 a emp a at 26 Bhai aA 
& qe 5 a My ae 

Fe saewy andy & oft aed anew yeas & one wer &. %20) 
a sake 2 art ga aheita ate e er ae a ama a are 
& arive ge fray 4 aca ex § fe afeagy & oes FH gd 3102) aa 
vet at Rafe afta waar & wer fers oe eft 

wre ae gems aed a ade ah HS cH a ora Tae Bea 
am ga sifrard Raia br are & fer dare aU ont: GR yes } yore 
Ya “a” & erst oe “ae” (aR) fore fer vem fee oh Berea (Gatiteo) 
a ae seer a a waar war ate aT at aon tt ah 


Saat aq ool ae el ay ert Toda & yereor Patt (Ming -Ti) WHER 
Ha te 8 cer waa FH ter Hw fe gat aft eae at a 
Tet H sae far sie fae aeeT er 7a 

Oa: BT AM THT Rah SSA SHR ara Ta BA a 
wel a Sey Cara & wal fH ae Tees Geet alt gear} ah a 
ay openers ant Peer a aH HT HE Sl ae th OT a HEM 
ge ak Gs Va a MT a oat Gea eg aK gam fae WHT YH 
mand & ad wat at a owyet wre et ge aaah ET A 

ant fast ara Pi oie sik apemite TM A ae ate aah 
Wel ae wa ge a a a tere a aeT Maa aT 

Pee eT Tl Ste er OH Toa Rete a ae FTL Rreten 
ml SIA Sat Baal AF Leet omer rey ATT athe VA Teeth 
% ae dey UM ag wel Sead ay ae ore se wT a Ty 


134 ort ada aa at Merete a chepaer sere 


da 4 area afte, she ae Shtet 135 


dm fer Pet anda srert Q-aga onfae ec caerth sar FY ser 
areag & far op Ms AS saa Ta at weet ones aay amas se 
wat a Sh st FH agare feel a aH she eh at art gare are 
ma Ok ag) Gea FH ae sa oS agael wa wa od} ad Fo dhe 4 
ax Hel a Ten 30,000 ak gat cer RaPret sf der 20 are eh 

area FH arard areaq arty a aH opaeeh cer weet ote afta 
% ae aa wp te ar an teen gor Brad aapla aa & dae Rar 
Bry ae daa fh 8, aa ay oh a oy ae sort ae were 
aa & ar att & ot deg fer ae a ae at a a A tea 
ara oy are sort aa wer a gw rede seit at a afte ale 
af alt ada oe 8, ager ath & ole aga der H ah agar er wa 
ae Prater ore qeneeat TH ae TET 

aa ae she Tt Hey Bae one sepia ar A vere sem ae 
Yada far at aed adi A amart dH ta } Wy at A wl 
er arta shies ait ara at aret at abated et area ehfaieat ar 
ar att H aga sree ern aml Fo ae & oeq vei oe gan fea wa alk Gen 
at caitt ar gers H aren deer fea ae Fo are & arta alk whee 
a & Fae at ae ar fede ata ora Ne fear ore Bl srerd asaya 
Tanda wea se st et A agar ae ay at eae wey fear at, 
ae oat Rett sik agate FY ard carl afer onee BS fee wey yea: 
arart arett & at art ar war Peal oRemed ay are S ap wey alk 
oma arerd & am 8 gs fee el eet aM) aH agaea “aaa” 
ff 81 gat 2g area aaa ar cera 21 ala ehifas Hye 12 sige 
& eo ay ate ort ae at al aie al atte a aM arya ayaa 
(Chu Lu-yen) ¥ feat el 


136 ogres arden are A Uhre a steps watt 


PT 10.2 areay aT 


aieataear ae meee 


8. gd ser wel 4% fear var al gad omen at aya a, ce at 
sumer vel gl one orgerey Ho wa emer 3108.) ae gee rT fara 
(#7. 685 &) 4 Pear el al ary Gms Ss, AH TH Gr (Sung) Wana 


da % anda ara, ener oie wher 137 
¥ aq (Chu - yen) Au Taga (Pao - yun) 1 (Saf wal) Hy fleet far aT 

Tear & fear H seaman eat A ger are a fae ore dart ar 
yemad Rear 8) wfeciaent HY sa wear a me s (ee Peper, y. 104) | 


7 PAP = 1 Fy 

7 = 1 aft (afe) 

7 fa = 1 AAR 

7 TAPAS = 1 TH 

7 IA = 1 USAT 

7 WH = 1 aR 

7 Tey = 1 fer 

7 feet 2 1 ag 

7 aay = 1 wa 

1% = 1 segife-wd (s1eqH) 


Fa ene AGA UH size (finger bread) H 7° TRAMP A eh 
ae TARP, a Se WE 0.75x7 Sa AMT A al aE & SRA 
B CER TAY A STG TAT 05x10" Fa el 


asl-ast deaat aH TT eet } few eee H reget went 4 
még 31 gat at aoreas 21 ven ap F Sift & ot 23 dart A ae 3, ry 
ara seer FT 10% Hr Pelt aca el wal aa aA TT a AAT 
10 steht famed der we ern (ae & fet, sere 3 ee) 

Sie (-tsing) 4% sya g. 200 ate wa 20 St at (Gdfea) area 
ar fre feet cer apt 1 cn fee afer a sae a atl 

3. TIF aetest (a Sas et) F ees Pega Fe Mgt Hogar aga FEAT 
al ae fara & aria sna 2 aeate a we, age eleard % 


138 mre area are at Uiretes a ute Tae 


are a organs eel TA Wg a Yara (An Shi-Kao) (are) 
Sl aya wae ora BS THT ar Ga aes Fo ash de cea how 
eget ages acta sy | YS (Chu Luh-yen) (AY Great St APT at alk 
Gan % yee asst (Che Kien) 1 Preeme ar at ae |Z (We) MAA 
4 a 223 4 253 S eet Rear wT at 

armen % ayer wT me Sars Sr A SP aT H alee 
earata an cra aT Great F gor at ait Rent area 4 Pre oT 
ee & ae ae fad wy 266 F Me a A aM 6 wae a 
age ariaart a fre aye aia alee ak mT AR 864 Bore 
aa fear a 

ager Beat waa He Sat at ee aa ae sehiee deh sei 
2 Brat aM sed Uh ogaet are one 8 de vga aba dear 
& APM HS FT a A THe 
(1) aed seat at eft (9. 46-52): aA HY wea ARH aA a a ata 
a shit orqare A sy 28 sel at get plea, Vise & ores eye after, 
TH OT wart ert el see aT Fat st Gen aa sb ae H aw 
ora a ty ag Bl 
(2) we & arr (y. 53 cen 104) : wa Saat 7 wet (Gre ort A) arly 
gm, seme, aft, gs, an, at ok ae a vera 8 gaa fre oe 2 
fe we ak tg (Gra Pare Tee “aae” eer 2) ar onfase ae 
% gon al wet] a ar wwe AR ay ST at ope aeqeall H afeaa B ee 
(3) aerateeay at ae wet at sige Be Tey wR aH SH ay at wont 
a me @ (. 58), eet omy att areas & ater st gare afr wae 2 
(4) ara at Bre am % fey a vasteat ad ag s (G. 54-57) Br oH 
% aya 

1 yet (48 Pre) =30 Fa = 30x60 AT = 30x60x120 TeT | 


am & aredta afte, eh ate wher 139 


(5) fet sk OA a ar (y. 53 TAT 100-108): Fart Hay A aE way 
ag fet 18 sire Uae Ber 12 qed ar wera 21 stead oH qed ware 
qer-get Ht aa wel TE 2 afte ak ama ¥ Rawe quar FI 
(6) fa % fara wreat ¥ orn (9. 54-55) : Pater & ae 7 yeat A det 
BA % AM 96,60,12,6,5,4 at 3 fey wy el fa yea H (ge ged ¥) 
ern wrt fee cect a1 15 Fed & fer at Gers a F eye 8 HY ates 
Raat faye Ra & 2 | 
(7) ay & fatter arei F ager at gra (J. 100-103) : 16 sya GA wy 
& fee aoex Ht oa F aM 12 wel S fee RY wy t Ra aad wet 
BA 12 shyt at aE (Aa a aad Bret) atk aaa Set 12 aye a aay 
(wa fet aay ast) are 4% eet eh ae fase sen wea ¢ fh at oem 
AM carr ae Se fe ee Sl eat at Rafe wa var ah oat HAM wa 
él 

vrs aifeer organ 4 ah ga ate A afer F Tay vg at Gag 12 
aga ot ag 2] cat sel (Qa) oa are F eel AM ae eM aH YET 
& afer H et at tet Reale wae wat at a } yer on ori 


7 


TRL, GC, GRR Gay ym 


ned 


aa ait & sitera 4 caer ara aris (8. ard ened) a aa 
wae wer ws el YX gee } yas Yl oad yea we eS mer 
a a SORT FA-G7T (Chun-Lun) & aA & HT aT el Bare cha (sat 
gare) Y Saat cet cer yensrora waz al at oars far al 

anda aed at aera wa att ogeat th oe oud seat ey ay (Hsu 
Yo) ¥ at ag densi F of ctl os we at dar cw det de oA 
Jari (Chen Luan) 4% il area 4 ake cH a ae Yoav afte dra 
qn fe att dents, ae Sag (Han Chai) a fee wep safest en, ay aiz 


140 mri arta ata at het 3 steps aati 


At (WangFan) ot ca aferaat en, ah ake sy TA (R. 220  oreara) | afdeh 
fart (Mikami) +f Wa 4 at fa ak ovr Set aPreett Yo at 4 atte 
% oh of eet ores a, ae ade wena & are el wer are Hada 
%. 222 Hata wea ak Aaaften aa Set oars Pra gah att 3 ART, 
TMM, wa dea, F aa fe sae wy a 

arent agey (fea) As ae) Wate oma A sah wae ore AB 
am oe feta gx seq a Greet ted oferferer dl ae aM a GAT 
al get Ste freer ar aeart oar FY Seem set Fetaere Foe 
fas ae et a aet at fered ast-ga (reat area am eoy 
at) AX AG-GT (Wou-Lung) YG Wey Bl ATA We FeeT aT (R. Tat sraTeAl)| 

atredea a aga art sit frerdh et arena 4 far va srerg 
ary Ta Te Te ar fee en, forest vighety visa cer ater F 
fier & cer Pert atti za oe we der fet eh 

ore Ax sa ae at sane at ar after frre sa vere fear 
wm Tam 8 (ae act dpe) 
(1) ardor ae Soar ae S fe area FH ST aeepher we wet 
aadt sah AY co Mat come a ow ener aa ae 8 
ary & arr oe a ey a one sat ar ae ah 8 (Peay) ae 
52 WA & - 
Uh, BT, Me, Hea, TAS, Ta, sales, se, Hey, ayT, Aes (= 10") see 
& tat ora F aera, Ferrera ok ater (=10") gH | EAT TRE wel 
& aM h wey H far ware (G. 544-545) | 
(2) AMT at eared + fad A TAN] WH (atomic particle) TH Ft TTT 
al after (G.536) as aT oat a eer ast & ay afrafaere H cer wa 
& uM al € th mgd salsa Hl 


aa anda ula, wifes sit whet 141 


(3) afte can & acy A (Gg. so7-si1) wer wee fe ay Fy Ret qhe 
ude ay areal & BY cH SH (Concentric) TIT AA aA ait aa 
ada @ oa aad are yerefe @, Bret aia oda & ari an ax Rens 
Hoax ae & ae At a aver a, ga ak atign Ht ave @ ak eT 
% Raa de do a dda aa 8 2 Brae Aa ar am Basra Bi 
4) Sts at a gett & ais & fears & frat a ake a 
at te db at aoe OT He A aa Hel Ee Sl GT aed Bw at nga 
aofaay Set 8, ae aay ara Wr 18 sie wae ser 12 get wr Rar wT 
| Wr set aaa wT fT TET sie waa ser HEP ATE H aM at ara 
el 7 el 

ot a Rerevre a Mrevet at atl arya §. Hy 317 sie 420 
& de % eon al eaten a ae get A ara & ae Fel Ga, vert 
ak dear) a sere 8 oe guites at cea gaat 4 aaa at 
al gaat at sora adaie FS. 394 ste 301 & ate far of aaa ae 
ga a wat @ ae oat ae we rer & ae daa 
(rT 4008.) are fear dei ayaa geftia 81 set sinatra (verT, Gea) 
BH TFS wd Asay sea AMT wen el eh ware daha dept wR dal 
aq abt oye aaa Pay FEAT q "q FRR (Chu Fo-nien) al wee 8 
€. 412/413 4 Ret om gat at ara & ad de de acet we é 
BA ofa wr GMS ST Tee AL Bh Bl saa Pen ait H onart quer 
& ade es el ae al ame 3 Prorr o g. 401 % aet wa a 
Se FA APIS a esa wer aT aTaTe (TTT 3. 405 H) Pea 
se Farehey A we 366 Ra a at ae ara a aia 21 
arera 4 abet sare & ort cite chad oevedt & oresy H ent h 
4 aed a am atsora Ff Brae oe al get & oem far de ae Beat 
Gen at adi & ae wa anda fear & afte dh at a ae db a 


142 ore aredia afr at tices a atepir sate 


werehy gs 8, dayfs (g. 381-384), May deta (§. 334-307), quanta 
(3.404), farera (406-413), geet (%. 423), ofr (§. 424-442) | te 
ara ¢ fH va aaa see Rea Pera ak det aes } tte ae oy 
erin om fread ania ae & Raia wa} fla ae ary oy 

a are wei Part grads (ere set wordy A gon en) dhe ay 
& ae at eet ora war al SM ware & Pree oe ae areca afte 
aay Fem F431 4 AM Wee Get Tare A ee ee cara Pl 

$. sat wat Hoof Sh art wear (Fa-Hien) HTT sreT al aet TERR 
vet dla at ae Sept AST at STA Bre fea a oar fear FY aay 
fret? f aet ae sa are BRma F asa a wae ea am wea aa 
ae feel as FU a ae Twa al SaaS ae a Sh oye say 
arte Prey genre  qedet & feat aml wet ae i otTy oa APT Gy 
(Sun Tzu) 1 Ga stemra at gery feel frat, aren ust & dad ¥, dhe 
wa a Te BH eeeras B orga (Bases ai (Hsiahou Yang) 3 
steata F RR at oh dart é a area B ood arth ant z . 

oad aa & Part sa ser wg. ay 508 F ae veal oe 
ory anda dar at Past at aaa & ae area etas seh at Se ar 
% argare dae Pear Pret 200 8 afte sea & gad reel & gate H 
e-faanat (Hui-Chiao) 7 we sha eget ot chet oe wa dye ger feel 
way ae Ca areata ae = Hg. ae 67 ok 519 & Aa F dh 
4 Pare ata al ge ae ae a ast at oa FH wer Ss cor faa 
dee wel & aM aya a aa we at wer H wet wh 2 

BL 541 cage yt Sh a 8 eres Ge ae feral get oH seta 
eer wel at ait Bl Trae ard Aaa aie arora fare vareker zi 
Ge TIM T aa dye, grand, ae axe ay ware a att aya 
St werd (Chhi Dynasty) & ara H Go feel (at ae) seh cea aE 


a % anda ata, Shae ae shit 143 


ax Bras > Pree vate (are, ess, aeeres, deel aie seh) ox 
a cH TI a a agae frat aT 

ware Fe (Wu-ti) & Prat oe aed Tere (AeA) §. saa Fda 
qa Se aT (a. 4088.) oat A ae seq Ber a He ht ae F 
20 Tai aay vara FS wT 70 a aT AT ST aT A agente 
Rear fret aPrertarer (een) area, ererer yrrer aet a aerate TET 
My deni se a reap we cakes sree ar a agar Sey 
%. aq 558 4 Pel gee ger sree gest at ae oe ak iat sera yt 
a ae at ae oe & freer ord ta sar F fear ona am 


& 
oa 


4. 4 i en . aN b 
TPL CCT T es ST a Perse ey ae 
ine AMT Ree) GS. eb UM tedes) 


§. wy 581 4 ge cede a ea eaita ee a ae Fae vt a fads 
aert Perr wm sab ert ae ara & fre set cesta srftercon eh reas 
ae eS ade fear wet ee ar wy we aa GA aE a F 
mart ee A aq 581 4 aa & we Tee Feat A SH TT a 

ATTAIN YF. 582 4 A Wea yas a a GA: OTT He aul arganiear 
wat Hat at atk merger vera a Fer Ul ge we F as Shasta 
art At a oe genet & am, caer sen 

art care & fate Pact oe Braga at aH ale wa) ora ayaTE OPRyE 
Hl STA FAT TA g. 585 He 592 % sta F eT 40 weal a ah stgare 
Prat val rage ra & Rare ai free 4 Aer a agar art F 
ya + forept at aee af ef 

qe Usdy & rae & eT a 37 ae SH Se F Meda F TTA 60 
we a Oya TIT gaml se wa a A comer ade ae a atta 
afeat (Catalogues) #4 dak HH 7g Teel wal tet (Fa-Ching) 4 BA 
ay arti } aed & ay 594 8. 4 anal set 2257 Ber R welt a 


144 met ar are at Ulee oo aiepe geet 


ata &1 aad “Brat ah” (. 597) ¥ 1076 ait aad “geet” & 603) 
4% 2109 Wa a sera el ae ora dae at wh area ga a ae 
ae H ¥. aH 636 ate 656 & aha H ag-A (Wei Cheng, also called Weichih) 

+ ge Toe a oreafre sftiert ge-y (Shui Shu) & are % ferenlgat ae 

ada FHT Tar aa wes Petar a orga ar sera BI 

(1) Seria Pe a fet (Po-Lo-mén Thein Wén Ching) (HTEAFAAS ge), 21 
eri 4 

(2). Sat Reece Pao pre 3 Yat (Polomén chieh-chhieh 
Hsien - jen Thien Wén Shuo) (disa Fare-fiue 4 oahfery rat) 30 Feral 
4 

(3) Syaitty Fawr Fey (Po-lo-mén Thien Ching) (aremarensHe ses), 1 Gere 

(4) Ay-da-feiet Fe @sht-y (Mo-teng-chia ching Huan-thu) (aretit Se % aA 
ml HTTP), 1 Geert 

(5) Seas Gere fe (Po-lo-mén Suan Ching) (aren sient are), 3 3 ORT 
4 

(6) Wet gar a (Po-lo-mén Suan Fa) (rensiaatrtia Fe), 1 Se 

(7) Sets fy a gore Py (Po-lo-mén, Ying Yang Suang Ching ) (STE 
Prot sea), 1 SRR 

gare oo at Gee org Ye A ay el Mt GH GG &. 124 ae} 

dan a ae wee Gere at ah Ho el ae Gah ae foneh a 

anfes FL (Thung chih Lueh) (tices ae) % el say we be aT 

FY lat wal aH qlee 8, Wey se A wel wae ea 


aH aredir afra, wae athe otters 145 
PT TET HT TTYL (nus.vog) 


ait (Thang) ax F wag (§. 618) Gd wT whem ¥ dy 
adraerd ole arc cepia ae corset fre eel 300 aa B ga ws ces 
ara (618-907) % areca ceric wed ately dade amt ae Aha ox 
yea WA AAT FRIAS (University) al TH aaishe eres & wr A wala 
amt eater Brat we a! se aA set MTT 10000 (GA eR) Perel sik 
1500 SETI ae a nals = Ul oe at ae ye ear (Yuan chwang, 
also called Huien Tsang) q aal are Tat 
(aT 635 F640) ae STI Fear eT six 
ae Y sees steal car ert falta Pa 
al da aed aa ae eo oreda ga 
PT WA FT Ta, ah SH fee sa 22 
Hel a sae wt Hl wee aE Fy 
Ged 75 Fel Hl Aya at Gay eae Pepa 

ware edaeha 4 3. 641 Fup Woe SH 
te Bret amd HY at & & 
Say Fea ART oa aTeTa Hoe aA 
aa Hara $ of aga oft eh wigs 
art & Tae Fst oTee Pear al Ay] 664 
% ast-ger (Tao-Suen) 4 2487 she Feil 
al ee get Get dare at fray oe cee 
a ohet Hf dao FH a al ae ay ae 
aUSN-FTE (Tao-Shih) F AM are H cH ae 
ae Tega Peer free aT ar “eet 
sar Fatah at aa”! 


er 


146 ream arcs ae at Meee a atepite setts 

geet & ae ae ay sna ssnebt ar fh arnt eet onl aq 
648 4 art gq eger-erst A area oareee ‘are aT fea A, ae. H ary 
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Tenth area in the statement of Minimum Levels of 


Learning in Environmental Studies i.e. "The pupil 


observes simple phenomena on the earth and in the sky 


and draws inferences" is selected for experiment. The 


levels selected were: 


10.45 Weather ' phenomena 


10 6406 Knows how air and weathe-r are related 
(certain weather phenomena) « 


10.64.27 Knows about different forms of water 1 c€oy 


humidity, fog, cloud, hail and snow. 


106448 Ubsetves various weather phenomena 
and records then with pictographs. 


PrenTest and Post-Test ltens for Pupils 
t. What is the name of this Instrument? 


10. 


(Showing Minimun maximum thermometer). 
What is this made of 9? 

What is this (Shoving mercury). 

What is this (Showing alcchal). 

Wnat is the use of this instrument ? 

Why should we use magnet? 

Which side of this shows maximum ? 

How to record temperature from this 9? 

What is the time of record of temperature? 


What are the other instruments to record weather ? 
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The pre-test was administered to pupils individually 
in each school. The pre-test was conducted during June- 
July 1992 before the teachers of experimental group of 


schools were called for training in APPEP Approachae 


Interventions in the Training for the Teachers in 
the Experimental Schools 


During training, the teachers were exposed to 
aspects of National Policy on Education 1986, including 
child—-centred activity—based education, Minimum Levels cf 
Learning, multigrade teaching, “5B Kits, continuous 
comprehensive evaluation, introducing activities in 
Language, Mathematics, Environmental Studies I & II, 
teaching practice in child-centred activity~based learning, 
three day follow»up course and TC Meeting etc., Training 


programme was completed by August 1992. 


After training programme, in September teachers 
introduced the minimum maximum thermometer in all the 
Experimental Schools. They also introduced a number of 
activities utilising child-centred activity—based 


learnings 


Activities Introduced in Experimental Schools with 
in Maxim Th ter 


In addition to the training imparted to teachers, 
various activities were introduced to the teachers of 
experimental group of schools during September 1992 


using "inimummaximum thermometer (annexure -1). 
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The investigator himself oriented the teachers. Teachers 
in turn organised activities for children according 


to APPEPp, . Major activities conducted 


Were ag folloWg:-— 


te From 1st October 1992 pupils recorded temparature 
minimum and maximum every day at 8.00 a.eme in their 
schools. The thermometer was supplied to the schools 
by the investigator from the funds of respective 
schools. Inctructions were given as to how children 


should record the temperatur¢, 


2. After they recorced temperature for one month 
they had complete record of minimum and miximum 


temparature of that month. 


3. They recorded temparature of October, November, 
December 1992 and January,. February and March, 1993. 
After the completion of the study the students could 
find: 


fi 
a) Which is the month Where, least minimum temparature 


is recorded? How much and why ? 


b) Which is the month where the highest of maximum 
temparature is recorded? How much and why? 
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(0) What ig the difference between the least minimum 
ani highest of maximum for all the six montha ? 


(ad) Name the dates where there is sharp fall in temperature 
and the reasons thereof. 


(e) Name the dateg Where there ig sharp rise in temperatu reg 
and the reasons thereof. 


Drav¥ing of Graphs 


The students dreW the graph am aneWered the following 
questions: « 
(a) What ig the trend of the line which ghowd maximum 
temperature ? 


(b) What ig the trend of the line which showed minimum 
temperature ? 


(c) Is the difference between minimum and maximum temperature 
lines increasing or decreasing ? Why ? 


(a4) In Which of the months maximum temperature Was rising 


and Why ? 

(e¢) In which of the monthg maximum temperature Was existing 
and Why ? 

(f) In Which of the months minimum temperature Was falling 
and Why ? 


(g) In Which of the months minimum temperature Was rising 
and Why ? 


(h) Do you find any dates When there is least difference 
between minimum ami maximum temperature 7? 


(i) Have you observed any dates when maximum temperature 
Gipped in to the minimum temperature and why ? 


(4) Have you observed steep rise in temperature on any day 
and Why ? 


(hk) at wheltemperature do you say it ia going to rain ? 


(3) What are the factors which contribute for the hi gh 
. temperature 7 


(m) What factors contribute for the low temperature ? 


. FO 


(n) Name the days which were cloudy. 


(o) How was the temperature on cloudy days ? — 
Normal, higher, lower to the days preceding and 
succedding cloudy dayse 


(p) Have you noticed any rainy days during the six 
months! period of recorming sf temperature? 


(q) What is the amount of rain fall that had occured? 
How is raingall recorded? 


(xr) What were the days of strong winds? What was the 


velocity of wind? Have you noticed the direction 
of the wind? 


(s) Have you noticed the change in the direction of 
the wind during these six months ? 


(t) What is the amount of humidity in the aix? 


Cu) Do you require any other instruments for the 
study of weather? 


Apniication of Six Learning Principles of APPEp 


In providing activities referred above teachers 
applied all the six learning principles learned during 
the training programme. The following activities were 


introduced principle wise:— 


1. Providing Teacher Generated Learning Activities: 
(a) Recording of temperature every day. 
(b) Using the thermometer. 
(c) Drawing of graphs on grid or graph paper, 


(d) Observation and study of recorded temperature 
gxrapha-: 


and Experimentation 


(e) 
(fy 


Finding out minimum and maximum temperature of 
the day, month wise, year wise etc. 


Discovering reasons for sudden fall or rise in 
temperature. 


Predicting weather conditions. 


Expecting conditions of life when the maximum 
temperature dipped to the minimum. 


Expecting conditions for low or high temperature. 


Locating the situations which show the occurence 
of cyclones on the graph. 


Develeping Individual, Group and Whole Class 
Activities 


(a) 
(b) 
(c) 
(d) 
(e) 


Recording of temperature: 
Drawing graphs. 

Predicting weather conditions.’ 
Expecting conditions of lifes 


Observation of graph, chart etce, 


Group Activities 


(a) 
(b) 
(c) 
(d) 


(e) 
(f) 


Recording of tempe~rature. 
Preparation of graphs fi. charts 
Predicting weather conditions. 


Predicting conditions of life in a particular 
weather condition. 
the relationship of rain fall and temperature. 


Finding of least and highest records of temperature. 


Fei2 


(a) Discussion on the activities of groups. 
(b) Reporting of group/individual activities. 


(c) Discussion on the factors for comprehensive 
understanding of weather. 


Individual, group and whole class activities sometimes 
intermix. Depending on the nature of work an activity can be 


given to. individual;group or w-holie clasSe 


4. Providing for Individual Difforences 


In the process of giving individual, group or whole 
class activities, teacher has a lot of scope to observe 
pupils! learning difficulties. He has to provide a lot of 
freedom to children for expressing their difficulties. In 


this process teachers act as facilitators of learning. 


5. Using the Incal Environment 


Recording of temperature referred to weather phenomena 
of the local environment. They showed much interest to record 
the temperature recorded in their schools. They prepared 


graphs with great interest, 


6. Creatmg anInteresticng Classroom Climate for 


Organizing Childrens work more Effectively 


Following items of work of children were displated 
in the experimental schools:— 
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(a) The Picture of minimum maximum thexmometer with 
its parts. 


(b) Chart showing minimum and maximum temperatures 


(c) Monthly graphs dravm by groups showing 
minimum temperatures « 


nh 
(d) Situations on the graph which show the formatt° 


of cyclones (Group Work). 


{e) Predictions of weather conditions by groups ¢ 


ducted 
The above mentioned activities wax were con 


ck was 
from November 1992 on wards. Time taken for the we - 
e 

; . comple 

one or two hours each month. All the activities Ge 


“were preserved for final display during April 1993 


Cogt 3ffectiveness of The Buperiment 


: ch 
The following is the expenditure incurre? 


of the &xperimental ‘Schools. 


go—00 

1. Minimum=-Maximum Thermometer - RSe ne 
i e as RS eo 

2. Grtph/Grid Papers a 66 
3. Chart Papers * ° 

RS oe 

4. Magnet . bes 2 ate 
Ge 

5. Other items—for Pencils ete, a re 
Rse 400-0 


The expenditure was met by the individues 


out of the money provided from APPEP fundse 


(TAA 


Travel expenditure for conducting pretest and 
post-test in experimental and control group schools 
and to introduce activities mentioned in this investi-— 
gation in experimental group schools by the investi- 
gator was met from the funds of DIET allotted to HRD 


lecturers, 


Limitations of the Investigation | 
(1) The study tried only one instrument viz minimum 
maximum thermometer, 


(2) Answers were recorded through oral questions. 


Po et— Test | 


Post~test was conducted in the II,III and IV 
weeks of April '93, 


Results of the Tests 


Table Pi 


Mean, SoD. and t-yalue on Pre-test of Controlled 
and Experimental Groups. 


S.No. Item No.of Pupils Mean S.D, t—value 
1. Controlled 400 1.86 0.48 0.902 
2. Experimental 4100 1.80 0.46 


t-value of 0.9 for 198 degrees of freedom is not 
significant at 0.5 level, 


It shows that the level of learning in students of 


of both experimental and controlled group does not differ 
significantly on tepic "Weather Phenomena®,: 
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TABLE =I] 


Mean, SD. t-value of Controlled Group on Pre-test 
and Post=test 


S.No. Item No. of Pupils Mean SD t-value 
ty 8A I RS OAC CREEP ASE ROE: AC ERO ROE, 

ee Pre-test 400 1.86 0.48 13.95 

On Post—test 100 2.92 0.586 


aoa eee A A TT AE TOASTER SIE tS EE Ree rem ete-tn}-enaennypcy never 


The 't* value of 13.95 for 198 degrees of freedom 
is significant «et 0.01 level i.e., the mean value of 1.86 
of the pre-test and the mean value of 2.92 of the poste 
test differ significantly. It could be inferred from the 
above that the difference of the means is true and that 


the learning has taken place significantly in the pupils. 


TABLE -JUI 


Means, S.De, t—value of Experimental Group on Pre-test 
and Post-test 


SoNo. Item Noe of pupils Mean S.D,. tevalue 
1. Pre-test 100 1.80 0.46 65.9 
26 Post-test 100 8639 0.89 


The *t* value of 65.9 for 198 degrees of freedom is 
significant at 0.01 level i.eo., the mean value of 1.80 of 
the pre-test and the mean value of 8.39 of the post—test 
differ significantly. 


It could be inferred from the above that the 
difference of the means is true and that the learning has 


taken place significantly in the pupils. 


TABLE LY 


Means, S.D‘s, and t-value on Post—test of 
Experimental Group and Controlled Group 


aia inca meinen emai eee enema memantine tinge mann 


S.No» Item No. of Pupils Mean S.D, teva lue 
TRAE TREN NEE MIRO ARAN Sat AN HET pe SS ts rk eta NA A Ph eye AEA a TS 
1. Experimental 100 8.39 0.89 51.35 
Qe Controlled 100 2.92 0,586 


Ree Matte PTE OER NO TESTE TAA AOR AR ETNA nyc Tt Se CER RAPc ne A erece, 
The 't' value of 51.35 for 198 degrees of freedom is 

significant at 0.01 level, which says that the mean value 

of 8.39 of the experimental group is significantly 


better than the mean value of 2,92 of the controlled groupe 


From the above 't! value it could be inferred that 
the interventions through APPEP way of teaching/learning 
process and the activities introduced by the investigator 
on the topic “Weather Phenomena" are significantly better 
than the traditional method applied on the controlled 


gro Upe 


Canlusiansg 


(1) The level of achievement on the topic “Weather 
Phenomena" for class IV Pupils of APPEP Schools 
where the investigator introduced activities 
through APPEP approach (experimental group) and 
Non-APPEP schools (controlled group) where the 
teaching had taken place in traditional method 
did not differ significantly as shown by the 


performance in the pre-tast 2 


TAT 


(2) Pre-test and Post—test resulta of class IV pupils 
of APPEP schools (experimental schools) show that 


there was significant increase in their level of 


achievement. 


(3) The level of achievement gained in the topic "Weathe 
Phenomena" by class IV pupils of APPEP schools 
(experimental group) was significantly better as 
compared to level of achievement gained by the 


pupils of NoneAPPEP schools. 


Utility for Teachers» Teacher Educators: Students, Student g. 
Teachery, Parents and Society and Applicability of Results 
in the jield. j 


~. amt 


The investigation has great use for the teachers. 
they could understand with concrete example of the 
phenomena of the weather that . a number of activities 
can be generated by the teacher. With-out any activity 
generated by the teacher, learning can not take place 
in a vaccum:. Through teacher generated activity children 
can perform a number of activities and can learn. Teacher 
can find the learning difficulties of chilcren in a group 
or in an individual activity. The study helps to conclude 
that the local environment has the greatest potential for 
children's learning. Finally, display of childrens 


Work acts as a great encouragement for them. 
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Teacher educators benefit from such studies. 
The investigator found that teachers really need 


help from experte. 


Pupils found learning extremely joyful through 


six learning principles. 


The study served as an example for teachers. They 
would really carry the spirit of investigation throughect 


their life as teuchersea 


Parents express3d great satisfaction that their 
wards were really learning. Some of the aspects learnt 


at school were intimated ty parents at homee 


Educational Implecations of the Investigation. 


The present investigation has the following 
implications j= 


1. One can understand the impact of training in the 
£LGid through feed back. 

Ze Basewd on the study we can plan for future training 
needs of teachers in service as well as pre-service 
programme. | 

ae One can get first hand information about teachers 
whose services can be used for material develop- 
ment. The investigator strongly feels that pre 
service programme as well as in-service programmes 
are to be effectively planned to bring change towards 
educa-tion of children. If pre-service programmes 


are not well planned, inservice programme are 
bound to eet affected, 


4, 


Je 
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Teachers in the nedghbouring schools are initiating 
such activities, Teachers of experimental schools 
introduced these wctivittes in thelr respective 


teachere’ centres. 


In some of the schools where there ds no mindmum 
waxinum thermometer, pupils are encouraged to 
record temperature uf 4 bly towns of Andhra 


Pradesh through T.V, Mews, 
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NEWS PAPER IS MANY THINGS 


Sut. Mithelesh Swami 


The newspaper is many things. ‘The newspaper contains 
news, stories from the community and round the world. 
It also contains human interest stories, sports stories, 


entertainment events and schedules, editorials,classified 


advertisements and photograps. In many cases, the 


The nNewspeper is an inexpensive technique for 
reinforcing skills of knowledge, comprehension, 
application, analysis, synthesis, and evaluation. The 
Newspaper has within it many documents which can be 
used for a variety of learning experiences. These 
documents include pictures, maps, weather maps, rates 


of different commodities, matter related to population, 
pollution etc. 


Students should get into the habit of reading 
Newspaper as soon as possible. If this activity is 
introduced at an early age it mag continue with an 
individual through sevice: 


be conceived as a part of school curriculum, Students 
should be oriented as to how to read the newspaper 


effectively. One way is to skim thewugh the entire 


Bez 
Newspaper elther as whole thing, or section by section, 
Making note of any headlines which are of particular 
interest. The teacher should establish objectives for 
using newspaper in the first place and then for each 
activity. Teacher should see ag to:- 


1. How the use of newspaper will enhance students’ 
learning ® 

2. How the use of newspaper will facilitate achievement 
of objectives of different sybjects,' 

3. How newspaper will generate interest, 


4, How newspaper will facilitate higher level of 
learning, 


3» What skills will improve by using the newspaper 
(critical thinking, inferential skills). 


How newspaper will generate interest in geography, 
population, polation, general awareness etc . 
7» How Newspaper can be integrated into all subject 
areas. 

How Newspaper can help students improve thar 
reading and writing skill . 

The teacher should decide specific activities 

which will help students understand a concept. The 
possibilities are endlessyw 


1. Students can identify and tell the significance of 


people or places photographed in the newsp sper, 
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2. bifferent places mentioned in the news can be 
located on the wrld map. 


3. Students can compile a current event scrap book 
and write commentary on each event. 

4. Students can analyse advertisements, 

5. Students can analyse stories, editorials and write 
paws paragraph on different subjects. 

6. Teacher should continually monitor stuienta' 
progreas; for this he/she shotld use interviews, 


progress file or some o ther technique. 


Traditional teacher made tests are usually mt 


appropriate for such a continuous activity oriented technique. 
Tdentificatiqn Study, | 


& survey was conducted to find out the eXisting 
Position (Questionnaire attached) of using newspapers 
in schools. Fifty three schools wre surveyed. It 
wag foand that 17 schools were getting Nav Bharat Times, 
tw-Him ustan and thirty four schols wre getting m 
newspaper. 


Survey Results 


fitle of the School Used Caassification, 
newspap er getting for identification, 
newspaper preparing teaching — 
learning materials 
AG AT ta 17 Writing main 
eT za may 
=r taT= 2 Writing he ad— Ho 

Pega lines on 

Bulletin 

Board or real 

ingin 

Assembly 


No paper 4 


Developing Reading Hahits through the Medium 
of Newspaper= 


ELeatentary Teacher Education «8.1.8.) atwen ta of II year of 
292-93 were taken as sample, Through group dis cussion 
on news items, they were Orimted in dlassifying the 


news under different heads such asi-- 


Te Country News 
2, Foreign News 
3- EVS/Qurrent Affairs 
4, Comes 
5,1 Eeonomic or Consumer Servic es 

To inculcate reading habits in the teacher pupils, 
thay were asked to read the news- item wise from @ugust- 
1992 to November 92 i.e, for tour months, They were asked 
to collest the cuttings of such news items, The duties 
were assigned housewlse 
ry Reading of news items in Assembly 
2s Preparing Bulletin Board fortnightly 
Je Preparation of scrap Books. 
Students (One each for current affairs, including 
E.'V.Se, country news, foreign . ews,(¢ges) were asked 
to collect the materials. 
A workshop of 10 students each day was organised for five 
days to guide them to use newspaper in teaching process 
as a teaching aid. In rotational supervisory duty in 


teaching practise, researcher observed them using this 
teaching aid.’ 


In inservice programme in the period for 
Education Technology (E.T.) the teacters were guided 
to utilize newspaper in teaching learning process. 

A group of 10 teachers was given a Hindi newspaper 
to findout the related material according to the 
classification of the topics. 


The topics were related 
to students’ learning.’ 


Preparation of Serap Books, Reference Books 
& Charts through Newspapers 

Different materials on health & hygeina, traffic 
rules, population control, pollution etc can be pasted 
on charts end can be utilkged to convey the message. 
This type of activity was done by pre-service and 
inservice teachers. 
Resul ts3 

It was found thati:- 
- gstudent=-teachers used newspapers as teaching aids 
- pupils of these student ~tegche rsimproved in their 
general awareness, scholastic achievenm t, understanding 
of subjects, mathanatial ability, understanding of 


environment, science, Hindi etc. 
Implication and 

News paper reading increases general knowl edge. 
awareness}; develops writing skill;is a zero Kost 


teaching aid: provides general and special imfermation 
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on health and hygienay instruction through advertise - 
ment, deforestation, afforestation etc. 

News paper inculcates reading and writing habits, 
develops a skill of construction of good sentences, 
awareness on consumer products, stimulates the patriotic 
feeling and teaches moral values,.Wews paper in real 
sengs is many things, 

Teacher should generate interest in news 
and newspaper in the students. He/she should consider 
getting a subscription to the local Hindi newspaper. 
Students should be taught how to distinguish facts 
from opinion, identify mistakes and detect bias. Teacher 
can set up a Newspaper Oriented Learning Centre. ‘he 
importance of reading critically and thought~fully 
should be emphasized, 

Newspaper is an easily accessible and inexpensive 
method to help students to develop skills of verbal. and 
non-verbal communication, reading, writing and 
listening, observing skills, critical thinking skilis 
and reporting skills, 

Ihe nwwspaper can be used in all areas of the 


curriculum. Wor example: 


(a) It can be used to prepare the Almanac of the year. 
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An Almanac (year book) i8 a book of facts, usually 
published on an annual basis highlighting concerns, 
ijasues, events, statistics, factual information enncer ning 
population, agriculture, cost of living, business, 
geography, health ani welfare eto. This tye of book 
can be prepared with the help of stulents to be used ag 


reference resource book in teaching learning process. 


(b) Newspaper editorials, and other topics can be used 


to encourage the students for creative witing. 


Implicationa in Teaching Practice for 
Pr rvice Teacher Trains qT 


Teaching 15 lessons in &.V.3. to a clasa by using 
newspaper aa teaching aid sho wed better results with 
reapect to achievement, interest, awareness of the students 
as compared to teaching the same topics to the same clasa 


without the use of newspaper. 


- Reading material prepared by the gacyT ‘ cutting 
wap utilized for the urge of reading. 

~ Posters showing Pollution wre widely appreci ated 
by the parents as well as the teaching staff of M.C.D. 
school — JAI MATA MARKET of North Distt. were the 


experiment was conducted. 


Implications for Inservice Pr gremmneg of Teachers 


A group of 180 inservice teachers and 43M.C.D. schol 


Head Masters Were given orientation tor three weeks 
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from 16th May, 94 to 9th June, 94 and 13th Jme,94 to 

7th July,94 respectively on the use of ‘Newspaper in 
Teaching’. They were trained in making different types 

of materials like charts, scrap book throug newspaper 
eutting etc. A guide lime to use the newapaper in 

claas room sittations was given to the teachers wth 
illustrative lesson plans. Materials related ty 

teaching of Hind&, Mathematics, Bnvirommental Studies 

up to primary level were prepared in the inservice programme, 


Thess are listed belowe 


higt of charts 
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2° afear atTar am 

wa afaaTa Paas afaera san Pear 
3.) Oe aT FTA 
a AAS aT aTIOT AtaA 
5+ aTa 4 dear at 
6 Ase He ctSaT sfaera 

jararara & ateaj 

7 «06a oT 
a. wa et atad & 
9. Pes aha 
lo- Pawat ar PaPerrac 
bie granTy aTaat 
lo. Parat Prevt aof 
13+ afat at paket nfo a ataPan 3 
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List of Scrap Books Prepared in 
Inservice Progranme in 1994 


Hindle Related to fastlvals, historical places md 


word formathon, 


Maths> Decimal , addition, subtraction, multiplicatlon, 
and divialon. 
BVeSe> Animals aid Weather 


A story book ' act ' was prepared for 
improving reading skill, 
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HNewspaper in Rai sing 


Health and Hygeine 
Small cuttings like - 
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"aTanN WarTat vaaT ITAatT 3 FearqT* 
"aTeT BTA at atat = Year” 


Ons can suffer fmm diseaseslike Beri Beri if one 


does not use the rice water or choker jatar} 
which tontain Vitamin B Complex{y=% Wfraq ma £1} 


Thig concept can be related t the heal th arf 
hygeine. These are the topics which create interest 
in the class and oan be utilizwd as and when meeded 
t make children attentive in science perind. 


Some common dissases can bs cured by just few 
titbites which are really effeative. 
Saranrar @faq fohs 


wo aa an fren 3 fe faree 
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wm ag aT Caer TAT a wet a ate St art a 4, 
fat ac ote ef ara 2 


It isa mall trick but effective and such thin gs 


create interest in the taught, 


Headache 1s a common 


disease, if it 18 not related to some Berlous caus, 


over medication can be avnided by reading such Newspaper 


clippings. 


Three cuttings are given below- 


What a wnderful treatment { 
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Pollution 


Pollution is injurious to health ag it caums 
many dieaases. fo avoid pollution, we can or gant ge 


gome activities in the schools. For example 
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All mena related to the pollution are 

teaching aide in the lesann' 79" | 1. to 
oreate general consciousness in the etulents. 
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Para 4 elgqra ox sfacky at 


can be pasted on the Bulletin Boards. 
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A STUDY OF THE EFFECT OF TEACHING THE TOPIC 


‘FUNDAMENTAL CONCEPTS IN GEOMETRY* TO IV 
STANDARD THROUGH PLAY WAY APPROACH 


Smt. Rama H.C. 


Introduction: 


Majority of school going children are afraid of 
mathematics. Even some of the intelligent students 
happen to be backward in mathematics. Why is it so? 
Catherine Stern says “Failure in mathematics all too 
often means failure in teaching, not in learning”. 
Then why do teachers in lower primary classes who 
teach all the school subjects including mathematics, 
complain that many of their children are backward 
in mathematics. This, suggests that poor teaching 
alone is not the cause of backwardness in mathematics. 


* 


In mathematics from a set of primaxy concepts, 
a secondary concept is formed and from the secondary 
concepts, higher order concepts are evolved. If the 
basic concepts are not properly understood by the 
children the higher order concept cannot be taught 
at understanding level. While in other subjects 
concepts are more or less concrete in nature, in 
mathematics all the primary as well as the higher 
order concepts are purely abstract. By the traditional 
method of teaching these abstract concepts cannot 
be brought home to the pupils. Hence, a good teacher 
must give much importance to the teaching of basic 
concepts in mathematics. He should be very certain 


that his pupils understand themo If the primary 
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concepts are not learnt meaningfully, the higher 
order concepts which are formed from the basic ones 
cannot be learnt. Therefore,one of the factors that 
give rise to backwardness in mathematics, can safely 


be attributed to this fact. 


The main objective of teaching mathematics 
at the primary stage is to create an everlasting 
interest in the subject. Learning mathematics must 


be an enjoyable experience for the child. 


Need for the Study 


The teacher trainees(T.C.H.} of II year felt that 
the teaching of geometry was difficult and did not haye 
any confidence in teaching a few concepts, especially 
the fundamental concepts in geometry. This was expressed 
by many regular teachers of primary schools sige 
As a result of this, in higher classes, many children 
fail to understand many concepts in geometry. Hence, 
the innovator took the project "A study of the effect 
of teaching basic concepts in geometry to IV standard 


through play way method". 
Major ab t of +t 20 t. 


1) Yo teach fundamental concepts in geometry 
effectively to IV standard children of a primary 


school. 


2) To adapt a suitable method to teach the topic 


of fundamental concepts in geometry. 


3) 


4) 


5) 


Ze 


Se 


if b + f fea n 
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encourage and bring out the latent potentialities 
of the childrens 


To strengthen understanding of the principles and 
to acquire proper knowledge in geometry. 


To provide motivation and opportunity for active 
learning to all children,’ 


To heip them to maxe careful observation. 
To ensure success through practical experience. 


fo help them to arrive at generalisations. 


. 


To help the children to get clear idea regarding 


point, line, ray se-gment, plane angle etcey, 


To enable the children to differentiate between 


a ray, segment and line. 


To develop curiosity in children in writing 
correct symbols. 


To help the children to differentiate between 
horizontal, vertical and oblique planes. 


To help the children to cite examples for 
point, line, plane etce, from their daily life. 


To reason out and recognise correctly point, 
line, segment, ray, plane, angle etc., in 
new situations. 
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H t s There is no difference in the learning 
outcomes by teaching the topic ‘fundamental concepts 
in geometry' to IV standard students through play-way 
method or traditional method. 


Methodo logy 


Implementation of t ro t 


a) Role of the Inyastigator 


The investigator was involved in this project 
directlye 


b) Selection of Schoo} One Kannada medium school 
(St. Antony's Kannada Primary School) was selected 


for this innovation, 


c) Delimitations of the Study 


fhe study was limited only to the students of 
IV standard. As the fundamental concepts in geometry 
start in detail in this class, the investigator felt 
that the ideas have to be stressed properly so that 
proper foundation is laid in IV standard itself and 


learning in the next classes will be very easy for 
the children. 


Duration of the Project 


The project was started on 20th November,1993 and 


it ended on ist December,1993. Thus, the duration was 
9 working daySe 
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Number of Cnildren involyed in this Project 


The total number of children involved in this 


project was 160. ise. 80 students each in experimental 
group and controlled groups 


Discussion with the Teacher—trainees: 


Though our trainees had studied the same topic - 
in the junior classes before they started their actual 
work, three orientation classes were given to them on 
"Fundaisental Concepts in Geometry "by the investigator 
to clarify all their doubts. 


Role of the Teacher—trainees: 


A test was administered to all the teacher 
trainees of II year. Based on their performance, they 
were divided into a groups, each group conaisting 6f 
15 trainees. Ea¢h group was asked to observe the lesson 
given by the investigator to the controlled group and 


the experimental groupe 


Discussion with the Trainees 


The methods of teaching these topics to both 
the groups were discussed with the II year trainees 
in detail and they were able to give many novel ideas 


regarding these methods of teaching. 
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The investigator started her project work by giving 
a prewtest of 25 marks to test the previous knowledge 
of the students. The papers were corrected before she 
ataxted teaching. Marks obteined by them were recorded 
and average was found out. Based on the marks scored 
by the children they were divided in two groups so that 
each group consisted of children having almost identical 


intellectual levels 


For the experimental group many new methods were 
used especially those based on interesting play and games 
wera conducted to teach the topics in a more effective 
waye Monotonous typeof teaching had made the pupils 
inactive and disinterested in the clasz. But when the 
investigator used play way methods the pupils were 
found to be very active and eager to learn. As all 
the children were involved in the games their 
psychological needs wate satisfied and theeir 


response was gatisfactorye 


At the same time, for the controlled group, the 
investigator followed the same usual class room 
teaching without using very many charts, aids, and 
only using the black poard and the text-book. AS a 
result, the students of this group were not as 
satisficd as their counterparts of the experimental 


Groupes 
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After teaching six periods, a quiz was conducted 
for both the groups together. About 60 questions were 
asked. After this another achievement test based on 
objective type questions of 25 marks (post-test) waa 
administered to both the group3 =controlled and 
experimental groups, to test their lmowledge. Again; 
“the papers wase corrected and returned to the children 
with remedial teaching. The marks obtained by each 
group were racorded and groupwise average and percentage 


of improvement were found out? 


2 Metho&o logy 
The topic was divided into the following major 


concepts = 


1.2 Point, line, plane 
2. Angles 
3.e two and three dimensional geometric figures and 


objects. 


Bub=conceptse A 
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TABLE=| 


Table I shows the classification of major concepts, and 


number of plays, games and activities were 


conducted under each sub-concept o« 


a om 
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2e 


3e 


4e 


Se 


A point is an idea indicate 
ing position in space. 


It is und@fined. 


Even the smallest dot 
consists of a number of 
points. 


It can show position, 
but it has no length, 
breadth and direction. 


A dot represents a 
point. 


A point is named by a 
Capital letter. 


A line is a set of 
connected points. 


A line extends indefinitely 
in either direction. 


Line showing one direction 
is called straight line. 


Curved lines do not show 
one direction. 


Given any two different 
points, there is exactly 
one line which contains 
both of them: 


Tyere should be atleast 
aos to draw a straight 
line. 


The intersection of 2 lines 
is a point. 


1 


Be 


4e 
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Ray 


Segment 


Plane 


1. 


2o 


3e 


4 


10. 


Ray is a set of point 
in a particular direction. 


Ray has a starting point 
but no end point. 


A ray is a part of a straight 
line. 


Representation of a ray, ’ 
oO k 


A line segment is a part 
of a lines 


A line segment is a part 
of a Taye 


It has two end points. 


Number of lines could be drawn : 
through a points 


Representation of a segment ————y 


Any flat surface is a plane. 


The section of a solid is a 
plane. 


3 non=collinear points 
determine a plane. 


Horizontal plane. 
Vertical plane. 
Oblique planes 


Two planes intersect.at 
a straight line. 


Three planes intersect in 
a point. 


A figure formed by points and 
lines in the same plane is called 
a plane figure. 

A line perpendicular to a planes 


A line parallel to a plane. 


Se Angles 1. Angle is the shape formed 
by 2 segments with a common 
end point and pointing in 
different directions. 


2. Angle is the shape formed. 
when 2 rays emerge from 
a point in different directions. 


3 


Angle 1s the shape formed 
when a segment rotates by 
keeping one point fixed. 
4. A right angle is formed when 
one straight line stands errect 
on another straight line, 


fs) 


eek angle, acute, obtuse 
and straight angle. 


s 


Identification of a right 
angle and comparison of 
other angles with it. 


66 2&3 1. Any plane object (with 
dimensional negligible thicknese) 
geometric with only length and breadth 
shapes is two dimensional. 

2e An object with length, 
breadth and thickness 

(Bulk) is three 

dimensional, 


3. A section of a three 
dimensional object by a plane 
is a two dimensional: 


——_— oe oh Dee 


Some teachers feel that children have to be taken 
out all the time while teaching by play way method. 
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They also need toomany mate-rials to play with and also 
it is a sort of disturbance to others. But it is not so. 
It can be very easily performed by inexpensive, waste and 
locally available materials. When the children are taken 
out for some plays, tindoubetedly, there is noise but it 
is the process of interaction and net a disturbance. It 
is proved beyond doubt by the sample of games o 


© 


Mechoge1e9y of Teaching during the Project for the 


Students of experimental group were divided into 
8 groups of 5 each and they were instructed to write 15 
words ccnsisting of the Kannada Alphabets either 7 of 
® Ege J00 , Ce etce in 10 minutes. Those who wrote 
more words were the w-inners, When those two alphabets were 
carefully observed, the children reasoned out thus in@ 


there is a dot in the centre, which is called a point. 


Genglusions- Point is an idea. It is represented by a 
dot. It has no dimension but it has position. 


2) in _prickin ames 
The students were asked to draw the shape of the 


black board on a sheet of paper. They were asked to prick 
the boundary with a pin, 


and reason out that the line 
is a set of connected points 


‘ : i in one directions. 


Conclusion: Line is a set of connected points in one direction. 
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Some seeds of papaya fruit were given to each student 
and @ small twinee They were asked to make hole in the 


seeds by using a pin and thus they could make the chaine 


‘ ) 

\ 
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Tne children were able to differentiate between 


a straight line and a curved line with these seedse 


Conclusion:- There are 2 types of lines straight 
line and curved line. . 


4. To make sun 

The children were divided into 10 group of 4 each. 
They were asked to collect about 50 straight sticks, and 
a bangle/any ring. ror each group a number was given. 
10 places were marked at a distance, 
and the places also were numbered from 
1 ta 10. When the whistle was blown, 
group members were asked go to th2 


same place of which they had the number. 


In each place some slips were kept by 
the investigater on which it was written. "make the sun/make 
ag many arrows as possible w-ith your sticks. These who 
finishea first were the winners. Thus, the idea of ray was 


givens 


9.13 


Conclusions= 1) Ray is the path of a point in a 
particular direction. 


2) Ray has a starting point, but no end point. 


So Search your partner. 


‘Numbers from 1 to 20 in duplicate were marked on small 
bits of paper. The teacher stood in the centre cf the classe 
The students were told to form a circle, around the teacher 
in such a way, that the same numbers should come opposite to 

gach other when the whist -1e was blown. Again,when it was 
blown, the game numbers must interchange their position 
by touching the teacher. > 


Consilusion Number of straight lines that could be drawn 
through a point are many. 


6. Can you balance ine ? 


All students were asked to collect a few straight sticks. 
Further, by using the minimum number of sticks, they were made to 


keep their exercise book/ Slate on the sticks kept on the ground 
vertically. 


Conclusion At least there should be 3 points to determine a plane®. 


Geis 


he d nt 


Different figures were drawn. The students were asked 


to identify the different angles in each of the figures. 
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8) The teacher showed a few objects like a few grains of 
ragi, a piece of bangle , a stick and small arrow, a thin 
sheet of paper, a rectangular box, a needle on a card board 
and asked the children to identify the geometric concept 


that each object represented. 


In the same way many more games were used to teach 
other concepts also. , 


Quantitative Analysis -f Data 


TABLE 92 
Number of Students Involved in the Project. 


Controlled group Experimental group 
Class A 40 40 
Class B «Ad 40 
Total 80 80 


‘Grand Total = 160 


aware me ww Doe we oe ee ee lel ete oe oo oh 


TABLE =3 
Avexa rfoma Different ée 
Tests Average marks Average marks 
obtained by the obtained by Remarks 
controlled group experimental 
Seip dade Rees ed tar tata aim, emt Nie sah a ses same Usha ee Sk hea dace al cre St Aan att 
Pre=Test Too 7 ovo Performance of 


Shree nentes group 
Post-test 19.10 19.04 is better 


—_ as am oe om ome ot oO OOOO hte 


Groups Pre-test Post=test Percentage 


mean mean of improvement 
Controlled group 9528 14018 52 6% 
Experimental 9014 18.03 FT 8% 


group 


Performance of experimental group is better,’ 


TABLES? 
Groups Pre-test Post=test #$ Pre=otest Postetest 
mean mean $.D S.D 
Controlled 9,28 . 14018 3006 © 309 
Experimental 914 . 48.03 3621 3.51 


a 2 fe 2p a} lth mu | th kt mm UD GY matched) am? meets iim (ea 


t value ty calculation = 675 
t value by table = 2.66 


Difference in mean value ™ 3.85 or 15.40% 


The mean difference of experimental and controlled 
groups is 15.4% which is significant at 0.01 Jevel. 


t value using the formula is 6.79 and 
tevalue by table is 2.66 at 0.01 alpha level. 
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Hence, it shows clearly that the nullehypothesis is 
being rejected and the othe-r hypothesis that is teaching 
the topic "Fundamental concepts in geometry through play way 
method is superior than the traditional approach is 
accepted. 


t retat 


Statistical analysis from the above table clearly 
reveals the following facts'= 


1) “Play way method of eee the fundamental concepte 
in Seonesey. is more effective than the traditional 
method » 


2) Concepts which are not very clear can b@ developed 
clearly by this method. — 


3) Skill of associating the play with the concept 
critical thinking, application of knowledge, skill 
of drawing etc., were tested at various stages of 
the lesson. The results of the post-test also 
showed that they were fulfilled. 


Table 6 shows the learning outcome of both 
t 


Table-6 
Experimental group Controlled group 
1- Children were very active Children were not curious 
and curious. and actives 
2. They w-ere able to discover They were not able to 
many concepts spontaneously: discover any concept. 
3. Learning was meaningful Learning was not meaningful 
and relevant. and relevant to them. 
4. They could remember the They would not remember 
whole unit with activie the whole unit. 


ties and games. 


De 


66 


To 
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There was lot of co= 
operation and sharing among 
children during the 
activities and play. 


All the children were 
involved. 


They were able to answer 
all types of questionSin 
the quize 


1) 


2) 


3) 


4) 


There was less co-operation 
and sharing among children 
during the lessons. 


All the children were not 
involved. 


They could not answer 
roper application questions, 
us, after a certain stage 
they became passive. 


Findingson teaching the tople "Fundamental rasta de in 
Geometry" for IV standard children of primary sc 
through Play way and formal methods3= 


ools 


Play way technique is superior to formal technique of 
teaching mathematics in primary school.’ 


Play way technique can be used by any teacher without 


any difficulty. 


It is found tnat very little work has been done din 
teaching mathematics through play way method which is 
very essential in primary school level, 


The pleasure and the first hand experience got by the 
practical work and play 1s inexpressible. 


Games contribute definitely to motivation, readiness 
of mind and physical fitness for learning. 


Games bring transfer cf learning. 


It is sure to bring allround development in the children 


which is the main aim of education, 


The relationship between the teacher and the taught is 


improved « 
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9) The investigator felt that children’s natural desire 
to play was channelised through proper sources, Hence, 
they understood the main idea about the fundamenta] 
concepts in geometry very clearly. 


10) They could answer quite correctly and confidently 
when they were cross questioned. 


i1) Even the trainees realised that they too could use 


many new methods and undertake projects and innovatiy, 
studiese 


12) Children learn many values, especially co-operation, 


13) All the objectives which were drawn before starting the 
project were achieved through the d-ifferent plays, 
games and activities. 


14) The investigator felt tnat the experimental group wag 
more disciplined than the controlled group. Time taken 
by the experimental group to learn was less than thay 
by the controlled groupe 


15) In the postetest paper, the answers for the question, 
based on understanding and application were more COlTect 
in the experimental group than in the controlled 9T0up 


1) It can be tried by more primary school mathematica 
teachers and teacher training institutes to confirm ~ 
the effectiveness of play-way technique of teaching 
"Fundamental Concepts in Geometry” so that more teacher 
trainees and teachers get practice in using it. 


2) It can be tried on a large sample and also on samples 
drawn by different sampling methods, 


3) It can be tried dn rural schools using inexpensive; 
locally avadlable materials, 


’ 


4) It can be tried on other topics dn mathematics, 
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‘INNOVATIVE EXPERIMENT TO DEVELOP aND TRY OUT 


SUPPLEMENT ARY MATERIALS TO TEACH ENGLISH GRAMM‘ R 
WITH ACTIVE STUDENT PARTICIPATION 


Rm. Ky KB Chandini 
Introduction 


The English language today has assumed world wide 
significance and it has emerged as the most sought after 
language for a foreign leamer throughout the world. 
Inspite of all its charm and signi ficane in “Non-English 
Medium*® classes of our country, there have been a 
number of imstances where students burnt the midnight 
oil, bt they failed to secure adequate returns to what 
they laboured high in English. On having a keen dbservation 
and practical investigation on the actual English 
classroom, the author could idehtify that it was the area 
of grammar which gave depression and monotony to the 
Students. <A poor vocabularly also accounted for their 
underachievement in English as second language. It was 
this realisation that led the investigator into this 


cl ass room experiment. 


Backdrop 


When we look back to grammar classes in schools, most 
of us remember dull, boring and even frightening experiences. 
Many of us who have chosen to be teachers of English would 
rather not teach grammar, Still all of us have to admit 
that grammar is a necessary part of our airriculumrather 
a necesSary evil we cannot do witout, In schools today 
‘“.-e teach functional grammar more than formal grammar. 


Still students strive hard to acquire skills in the usage. 
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Usually students. find themselves utterly miserable. 

In the present day English classroom there is no scope 
to use their talents and creativity. Nothing is being 
practiged which could susgain their prolonged attention 
and interest. 

Bhe geocond area which needed more attention and 
modifications in approach wds identified as the area 
of vocabularye Words are the blocks with which the 
edifice of a language is built. Inadequate vocabulary 
is a permanent drawback. The investigator started 
thinking about various novel supplementary techniques 
to teach Englfsh vocabulary. - 

Concentrating on the above mentioned areas of 
difficilty, the investigator felt the need to enrich 
the curriculum with relevant and meaningful supplementary 
instructional tasks which provided adequate tool in 
innovative planning. Hence, the target of this proposal 
was to develop a package of supplement ary instructional 
materials to teach grammar and enrich vocabulary through 
Pactive student participation." . 

Title of: the: Experiment 

The title of the expen’ is An innovative 
experiment to develop and tryout supplementary materials 
to teach EnglB&h grammar and vocabulary with active 


student participation.® 
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Explanation of the operational tems, 

( a) Grammar/usage referge to the area of grammar 
included in standard VIII qirriclum, 

(b) Vocabulary refers to the words/phrases supposed 
to be learned by standard VIII pupils. 


" Objectives 

The main &bjectives of this innovative experiment 
are as followsie 
le To develop sypplementary tasks in the area 
of grammar and vocabulary ( for abaiderd VIII) which 
7 cater to creativity, student interest and their activa 
participation. 
a> To try out this innovative instructional 
material to make it as regular classroom activity. 
36 The third objective was to observe the 


total learning outcome of this try out. 


Limitations 
1. The investigator could not include all the 
areas of gremmar/usajge prescribed in standard VIII syllabus. 


The experiment was confined to only the selected areas, 
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Methods and Pracedure 
Since the purpose of the study was to develop and 
tryout some supplementary materials to enrich the airriculum 


to teach English gramer and vocabulary, the investigator . 
focussed on a keen experimentak study in natural classroom 
situation. 


Design of the Study 
A diagramatic representation of the design of the study 
is given below!= | 


we 


Stage I 
Tris stage invotved 
(a) Selection of the areas to be enriched. 
(b) Developing a series of supplerent>ry materials to 


teach grammar and vocabulary: 
ne A TATE MN A EC ES ESA PL ATT NP A A TE NE ET NT Se SE TIO a Ses Ne STE S 


Stage It 


Actual try out of the efficacy of the tasks developed,— 
amine tA SA AS Die TST GS ROA errno a een ace abit es 


Stage III 


Observation of the tokal learning outcome: 


10.5 


Satple of the +Study 


The sample of the study involved 48 children of 
standard VIII between the age group of 12-14 years who 
belonged to the local Malayalam medium schools, 
Methodology 


The methodology adopted was that of a classroom 
exp eriment, 


Procedure 


Preparation of tools 


This involved three stages. 


Pretest 


The curriculum is invariably desiged by the 
Deparjment of Education, When discussed with the students, 
they plainly admitted that certain areas in grammar and 
vocabulary were utterly difficult for then. The investigator 
made a through study of the syllabus curriculum and the 
prescribed taxt books for standard VIII. In this way, 
the difficult area was identified. First terminal 
examination in knglish which included prescribed grammatical 
items for standard VIII was accepted as the pre-test, 

The marks scored by the pupils were collected and carefully 
studied. 
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(ii) Development of Supplementary Materials 
Onog the difficult area was identi fi.ed, thea 


investigator started thinking about ways and means 
to prepare materials to enrich the curriculum, 

She visited centres of English language? explored 
current magazines, news papers and other relevant publications 
along with English grammar books, Accordingly, the 
set of supplementary material was developed and was 
checked for accuracy, relevancy, sufficlency and level 
of langaaye and comprehension. | 

Innovative materials were prepared in the form of 
attractive and challenging tasks. Inorder to cater to 
their creativity and level of interest, items from 
children's magazines etc.were carefully selected, 
Egt=Tasks on ‘Modal’ auxiliaries were prepared by using 
the illustration of a colourful game from a children's 
magazine, (Refs "Target" May 1991). Other tasks involved 
newspaper headlines, horoscope feretelling, predicting 
futurity, information transfer exercises based on 


ealendars, catchy advertisements from magazines etc. 
The area identified included the following items:- 
(a) Tense forms «. present/past/ future. 

(b) Reported speech, 


(ec) Modal amxiliaries, regular/irregular verbs. 
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(ad) Formation of questions. 
(e) Introductory "IT", writing date, telling time. 
(f Degrees of comparisan. 


(g) Position and order of adjectives. 


Il. Vocabulary items, 


Hyponyms, collocation, crossword puzzles, word games, 


odd man out types etc, 


The Actual Tryout 


It was decided to execute the above prepared material on 
children of standard VITI. Certain decisions that were made in 


this regard are given belowis- 


(1) The innovation and development exercises were to be 


conducted only within the school timings. 


(2) The second decision was to practically undertake the 


dnnovation and to integrate it with regular teaching. 


(3) The third decision was to reach out this material 


to children without any extra financial commitments. 


The classroom experiment was success fully tried cut. It 


extended to a period of six months. 


Standard VIII text book contained all the selected items 
in grammar/usage, directly or indirectly, which were incorporated 


with the reading passage. After giving proper input in the 
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area alongwith each lesson, the supplementary material 
prepared by the investigator was introduced as per the 
requirements according to difficulty level. The students 
were thrilled to learn with the “dice-.game", “making a 
beaky bird" exercise etc. alongwith other items. The 
approach was more of a child centred one and they. felt 


free and relaxed. 
The Postetest 


After giving a prolonged treatment using the materials 
developed, the investigator felt curious to observe the 
learning outcome. A post~test was given, which incorporated 
all items ~ (fhe annual exanination paper in English) ..1t 
was astonishing to note that the majority of the children 


scored very high marks. 


Analysis of the Data: 
Marks scored in the pre=test and post-test were taken 


into consideration for the malysis of the data. 


Individual attention was given to each student as 
the group wag small. Henos, it was very evident that each 
student fared very well in the post-test givan after tha 


treatment, 
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Also the data were alalysed by "t® ratio ,to find 
out the significance ot difference in meams, [crass 
found to be significant at 0.01 level. 


Major: Findings of the Study 


The classroom experiment was conducted for a duration 
of six months, After proper input in grammar alongwith 
each lessen, the supplimentary materi al orepared by the 
investigator was introduocéd one by one according to the 
difficulty level. The students were free and relaxed 
and they particlipapted whole hartedly. 

le This strategy enhanced willing student particbpation. 
They started waiting for their Engiish classes. 

25 It enriched their creativity and sustained their 
interest throughout. . 

3. Better partictpation with more attention, resulted 
into better academic performance in achievement tests, 

4 There waS an attitudimal change in them. They stopped 
hating grammar clases, they were motivated to use new words 
and phrases. They could develop a subtle liking towards 
English words and grammar. 

Educational Implications 

“The effectiveness of ateacher in the classroom can be 
dectsively influenced by the preparation, which has gone 
in the total lesson". anything in the literay world could 
turn into a powerful weapon in the hands of a teacher. Owing 
to the increased emphasis on direct communication in the 
gecond language teaching/learning situation, the classroom 


atmosphere should provide the opport nities needed for this 


DULDOS@.s 
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Our fooas Should be on providing = 
1) Interaction (between student, teacher and material). 
2) Natural/relaxed classroom environment. 
3) Developing study skills towards sel f-Learning. 

It is the teacher who has to become are initiator 
or manipulator and encourage the students in all aspects. 

When the teacher finds her cirr#culum ygid and monotonous, when 
the ehagaroom im.overcrowded, it is upto her to find out 

ways and means to make it attractive by properly supplementing 
it with the help of tasks, exercises and other materials . 

Here comes the significance of magazines, current 
publications, newspapers,advertisements etc. A clever teacher 
can formulate single-.palr work/group work based on the 
Syllabus. The four major language skills can be developed 
in.an integrated way. we have to further exploit these materials 
as Aiscourse generators and also for reading comprehension. 

Hence, when this programme was implemented, the iqvanelaator 
was Surprised at the marvellous ways in which the students 
were bencfitted. They were happy and enthusiastic to read/ 
explore each task in a relaxed atmosphere. They started devel op- 
ing extensive reading and also exploring fcr similar pleces 
in magazines/news papers eteés 

So this innovative prograume motiviated the students 
to emrich their word power and uSajge of grammar, Por teachers 
also it is motiv sting and manageable, it helps them to plan 
out their lessons , make them active, attractive and challen-~ 
ginge It also helps them to keep pace with the wide ranging 
developments in the fla§d thus, enhancing their professional 


growth. 


olQ.ll 

This innovative was started as a modest classroom 
resarch/experiment, The motivation came from the investigator's 
axperience” as a reqular classroom teacher, The experiment 
‘ag the trying out of an innovative approach in teaching 
English grammar and vocabulary, Materials were prepared to 
enrich the regular crrriqulum in a attractive way, The 
innovation was fairly successful as it brought about an 
attitudinal change in the students of English towards 
Grammar, It also helped the chi dren score better in 
achievement tests, It could enhance studente active sate 
<cipation even in dull classes, Students were fully interested © 


throughout the course. 
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I \ THE ACHIEVEMENT MOTIVATION IN MATHEMATICS 
EHOW GH PEER GROUP TEACHING AND INSTANS GROUP 
REWARD “TES 


Shri C.C,. Kurian 


trodust 


The achievement ef children in schools largely 
depends upon their achievement motivation. If a child 
is not properly motivated for high achievement, most 
probably, his achievement will be much lower than his 
deserved level. But it is true that in majority of our 
schools most of the children are not properly motivated 
for high achievement. As a result the achievement level 
of majority of our school children is much lower than 
the expected level. That is, one of the most important 
reasons for the low achievement of the majority of our 
schools children is the absence of this motivation. 
Hence, it is reasonable to say that taking of effective 
steps for improving the achievement motivation of 


children is very essential for improving their achievement 
and the standard of educatione 


How this achievement motivation of children can 
be improved properlyip For this an imaginative and 
creative teacher might have various strategies, Of these 


yarious strategies, some might have more practicability and be 
less expensive. From my experience, I thought that 

one of the most practicable, simple and zero cost 
strategy that can be used for improving this achievement 
motivation is the creation of a healthy competitive 


spirit and cooperative attitude in childrene But here 
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comes another question. How this spirit and attitude 
can be created in children?. Again, an imaginative 
teacher can use various measures. From my experience 
as a teacher ,this spirit and attitude which is already 
inherent in children can be improved immensely through 
PEER GROUP TEACHING (PGT) and the introduction of a 


new type test which I have termed as INSTANT GROUP 
REWARD TEST (IGRT). 


The Instant Group Reward Test (IGRT) is designed 
in such a way, that it is to be conducted after dividing 
all the students of a class into different Small Equated 
Groups (SEG) and on the basis of a group=wise competition. 
The procedure of this test is much similar to that of 
a quiz. Teacher asks each question one by one and all 
children of the class write the answer of each question 
instantly, within the time limit. Before starting the 
test, arrangements should be made to enter points scored 
by @ach group for each question instantly, as is done 
in a quiz. (Full details about the conduct of the test 
(IGRT) ...cexplained under the procedure part). 


Ag I thought that this test is very effective 
for persuading the children for peer Ggoup teaching 
and for creating a healthy competitive spirit and co- 
Operative attitude among them, I decided to conduct 
a syetamatic study on the effectiveness of this test. 
Accordingly, the study was conducted and the report 
oy that atudy dn given below, 
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Title of the Study 


IMPROVING THE ACHIEVEMENT MOTIVATION IN 
MATHEMATICS THROUGH PEER GROUP TEACHING (PGT) 
AND INSTANT GROUP REWARD TEST (IGRT) 


E: anat ¢ T 


Instant Group Reward Tegt is a test in which 
questions are asked to the pupils and answers are 
written by them immediately. These are administered 
to a class of pupils divided into different small 
equated groups (SEG) and the marks scored by each 


group for each item on the test are recorded instantly, 
as done in a quiz. 


b t £ t stud 


To study the effectiveness of Instant Group 
Reward Test (IGRT) on pupils’ achievement motivation 


in mathematics. 


Sub-Obiectives 
(1) To improve the achievement motivation of children. 


(44) To persuade the children for involving deeply 
in peer group teaching. 

(444) To create healthy competitive spirit and co~ 
operative attitude among pupils. 


(4v) fo help children develop the ability for answering 
questions within the time limit, 
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v) To help children develop mental speed for 
a calculations. 


Hypothesis 
There is no significant difference between the 


achievement motivation of children subjected to Instant 


Group Reward Test (IGRT) and ordinary unit teat. 


tat fit st 


(1) The study was limited to the pupils of two 


divisions of seventh standard of a school only. 


(2) Marks were awarded only to pupils whose answers 
were fully correct. No marks were awarded to 


pupils whose answers were partially correct, 


(3) The two equated groups (experimental group 


and controlled group) were not perfectly identical. 


Samphe 


(1) Sample consisted of 120 pupils from standard VIf 
of Government Upper Primary School, Beenachi. 


(11) CONTENT 


Five topics of standard VII mathematics. 


alyat 7T, 


Constructed 12 tests covering knowledge, 
application and skill. Of these 


understanding, 
12 tests the first one was 
pre-test and the last one was final test. The purpose of 
the pre-test was to form two equated groups. The finat 


test waa administered to determine the effectiveness of 
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the experiment. Five tests were IGRT which were to be 
administered in the experimental group and the other 
five tests were the ordinary ubit tests to be conducted 
in the controlled group. . All the tests except the pre=- 
test and final test were strictly based on the cdrreg= 
ponding topics selected in the study. The pre-test was 
based on their previous knowledge and the ginal teat 


was based on all the five topics selected '°"the stucy. 


Statistica} To9i3 


Arithmetic mean, standard deviation and critical 


ratio were used for analysis. 


Methodology: Experimental method was used for this study. 


First Step 


For conducting the experiment a convenient school 
hamed Government UsPe School, Beenachi, was selected, 
In that school there were two divisions for standard 
VII namely division A and division B. In both the 
divisions mathematics was taught by the same teachere 
The total number of children of these two divisions was 


120° -— | 60 in each division. 


With a view to form two equated groups a pre 
test was administered to all the 120 children. The — 
test was an ordinary written test having 50 maximum 
marks. The items included in this test were from the 
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topics of standard VII mathematics which were already 
covered in both the divisions. Twenty five test items 


were included in the test and the maximum time alletted 
was two hours. 


On the basis of the marks obtained by the pupils 
the equated groups. -A and B each of 60 students were 


formed by rearranging the children of divison A and B 
in such a way that t= 


(a) The arithmetic mean of the scores of Group 
A and group B were almost equal. (Arithmetic 


mean of group A was 12.17 and that of Group 
B wags 13) 


(ii) The standard deviation of the scores of group 
A and group B were almost equal. (The SD of 
group A was 7.631 and that of group B was 7.537) 


Of these two groups, group A was taken as 


experimental group and group B was taken as controlled 
groupe 


The experimental group was again divided into 
ten small equated groups (SEG) based on the marks 
obtained in the same pre-test. In each of these groups 
there were 6 members. One among these 6 members of each 
group, most probably the highest scorer, was posted as 
the leader of the group. These ten small equated 


groups (SEG) were named as:— 
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(i) Ramanuja Group 
(44) Bhaskara Group 
(444)  Aryabhatta Group 
(Av) Euclid Group 

(wv) Pythagoras Group 
(vi) Newton Group 
(vii) Reimann Group 
(viii) Daykarthe Group 
(ix) Pascal Group and 
(x) Sakunthala Group 
Second Step 


The same teacher continued teaching mathematics 


both in the experimental group and in the controlled 


group employing the same method. 


Five topics of standard VII mathematics were 


included in the present study. Those topics were: 


1. 
2 
3e 
4. 
De 


Squure and square root 

Ratio and proportion 

Triangles and pythagoras theor 1 
Time and distance and 


Averages 


When the teaching of the first topic was finished 


the teacher announced both in qroup A and B a conveniant 


date for a test. As in the controlled group ordinary 
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unit test was to be administered, no new things were to 
be explained there by the teachere In the experimental 
groun full datails asout the conduct of the test and 
awarding of scores to the group were well explained= 
sufficiently earlier. The teacher encouraged each 

group to become the top scorer. He wanted the leaders 

of each group to lead their yroup members to engage in 
group studies and clarify their doubts and teach mutually 
as far as possible. The teacher advised also, that if 
there remains ang problems unsolved, even after their ,,- 
on. “Lye thinking, they should not hesitate to come 

to nim for advice and help. As a result children began 

to engage more seriously in selfestudies and peer=-group 
teaching. LeigGure periods, hours before and after school 


time etc. were effectively began to be utilised by the 
children, 


Thus, after giving sufficient time for preparing for 
the test t> both the groups (ie. the experimental group 
anc: the contrelied group) IGRT was administered in group 
A and ordinary unit test was conducted in group B on the 


time and date announced earlier. 


Questions included in the tests of both the groups 
were the same. But the way of presentation of items in thw 


test and the mode of answering by the children of IGRT was 


much different from that of the other one. Both the tests 


were prepared by the investigator. As the test conducted 
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in the controlled group was the same traditional unit test 


itself, nothing was to be explained to it. The procedure 


followed for tne conduct of IGRT was as follows. - 
rc r GRT 


(a) Construction of the test 


The Fest was prepared by the investigator and it 
was administered by the teacher himself, except the first 
IGRT (For making the test procedure familiar to the 
teacher, the first IGKT wags administered by me) .Each of 
the test contained 15 questions. All the questions were 
strictly based on the corresponding chapters included 
in the study. That is, all the test items of first IGRT 
were strictly based on the topic "Square and Square root" 
alone. Easy, average and diftcult questions were included 
in the test. Very short answer, short answer and egsay 
type questions were also included in it. Before starting 
the test the following instructions were given to the 
pupils g= 


(b) t t ta s befor tart t test 


First of all, the time and marks allotted for each 
test item were informed to them. It was done by announcing 
that each of first six questions had half a mark and were 
to be answered in half a minute and questions seven to 
ten had 1!/2 marks each and each was to be answered in 
1 1/2 minutes. It was also announced that questions 11 
to 14 had three marks each and each question was given 


three minutes time and question number 15 caxxied four 
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marka and wag to be answered in four minutes. 


They were also informed that marks would be 
awarded only to those, whose final answer was correct 
and marks would not be awardéd for partially correct 


an Swers > 


Pupils were pexmitted to do steps and calculations 
to reach at the final answer, if they wanted, but had to 
do so within the time limit. 


No student of a group was permitted to sit by 


the side of an other member of the same group. 


Regarding the time limit it was informed that 


all should stop writing and should put their pen down 
when instructed to do so. | 


(c) Score Board 


A sgore board (SB) was prepared for entering the 
points scored by each group for each test item in the 
following ways 
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Name of the Points scored Total 


Ramanuja 


e,o 2 


Bhasgkara 


2 2. «6 


Aryabhatta 


Sakunthala 


After tellingthe whole class to write down the 
answer, teacher put the first item of the test to the 
class. All pupils tried to answer the question and 


wrote their answer on thelr answer sheet. 


When the time allotted for the question was over, 
the teacher ordered them to stop writing, using a call. 
bell. Hearing the bell all the pupils stopped writing 
and put their pen down, as instructed earlier. 


Tren the teacher gave the correct answer to the 
class and asked all those children in Ramanuja group 
who got the correct answer to stand up. He counted the 
number of pupils who stood up and multiplied that number 
by the point allotted for that test 4{tem.e The product 
thus got was the point scored by Ramanuja group for 
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that item of the test. (For example, when 4 pupils of 
Ramanuja group stood up for item number 1, the points 
scored by Ramanuja group for test item number 1 were 
4x1/2 = 2, as item number 1 had 1/2 a point). This 
point was entered in the concerned column of the 


score board, 


In the same way the points scored by the other 
9 groups for item number 1 were also calculated and entered 
at the appropriate places on the score board. Repeating 
the same procedure all the items of the test were put 
to the class. According to the length and difficulty 
level of each test item, its cardinal points were written 
on the black board, while the questions were asked. The 
answer papers of the pupils were checked by the teacher 
at random to avold malpractices,. 


When all the items of the test had been put to 
the class, the total points scored by each group were 


The 
calculated.teacher congratulated the top=scorers. 


At the end of teaching each of the five topics 
selected in the study IGRT was administered to group A 


and ordinary unit test was administered to group B. 
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Third Step 


After conducting the 5 ore-determined tests (5 IGRT¥s 
in group A and 5 ordinary unit tests in group B) a final 
test, comuon to both the groups was administered. This 
test was an ordinary type written test comprising 28 
test items. All the items included in this test were 
strictly based on the 5 topics Selected for the study. 
Easy, average and difficult questions were included in 
it. Test items were sufficient to measure thelr knowledge, 


unde»-ratanding, application and skill level ablities. 


The mark obtained by pupils of both the groups 


were entered separately and were analysed. 


Analysis: 


Arithmetic mean and standard deviation of the 


scores of group A and group B at the final test were 
calculated separately using the formulae. 


4 AM. =, GXef_d (Psychological statistics by 
si a Quinn Mc Nemar P.17). 
Awe stands for Arithmetic mean, A for assumed mean, © 


for clasa interval,ffor frequency, N for total frequency 


and d for X-A 


she! | gq2 (tay? (Ibid. P.21) 
(1) oO x fake aE 


fin 14 


Where <0" stands for standard deviation, C for class 


interval, £ for frequency, N for total frequency and @ 
for teh | 

From the calculations it was found that :- 
(4) The arithmetic mean of the scores of group A was 


18.75 . 


(44) The standard deviation of the scomes of group A 
was 8.79 . 


(441) The arithmetic mean of the scores of Group B was 
14.1 o 


(iv) The standard deviation of the scores of group B 
was 7.6 


To find out whether the difference in their 
means was significant, the Eritical Ratio. (C.R) was 
calculated using the formula3~= 


CRs = MI = He (Statistics in Social Research= 
o An Introduction by Hobert S, 
Weiss P.277) 


M the mean of the first sample; M, the mean of the 
second sample and 


oo lgty 


< + 59 Wher 
, 5 rae ie @ 


Where %) as the standard deviation of the 


first sample and 92 the standard deviation of the 


second samplee Ny and Ny are the sample sizes. 


The critical ratio Calculated was 3.1. 


ok 


As the eritical ratio calculated (3.1) 4s 
greater than both the table values 1.% and 2.08 
(Je. 3ol 7 1496 & 2458), the null hypothesis ts 
rejected at 0.01 level. Hence, Jt was concluded 
that there existed significant difference in the 
achievement motivation of the pupils subjected to 


IGRT, 


oom gm om am 
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mrad arta er RA araar ed ategtae feorearat as at atfaa aur 
GS gy ge erat et acter aa ae ce art 2) frum ee at fan, ata, 
gars otgar wa ardt & | ofa oeged } ari woe et ath BI 

STa arenetaaT ed GOT 2 nfaa ett & 


TekrT 


Tega grater & sgtva sages aneqr at cara N raat 
fig ug. araq egea fuar faurm ater fafea cram 1993 ed 
f2§ arta awere & uaa aares faara dsraysfaar foamy ere 
nfoa afafa ot feotd, * grufaa ear oe =qaae afenn car’ 
tisgte Wfas wgaara afer ofewe, wren 1991 } wTuTe az 
fadrfta far nz 


I- neq Gen maa, Foa frat fours arer fafea crags 1993 
i oafea oso s 68 ot suT 4 & fae fe=cdt foamy } fafase setra 


fafise sger- 
I~ gee dete H afa 1 


2— PaaTt, xTa, atu, acar, eurtra ofray arfa ae gdraqgy 
én & arafara erar | 

3— awe ay nerTg anes } far aya aray at waa STAAT | 

4 aTa-atfeca ot cea at afasta aaa eer 4 

5- eureca ddeft far, weet xrad, wergesl ate warfaay ay 
att & mat ftareatl & ofa yreul ITA BRAT 

6— eatery arya uae AT & vata at ATGA STAAT | 

7- aay eat & sngen fest ata wlga ceat aMAAT TUT TAs 
faso Hora aevy st amar ar faara sear | 

a- agafenat at fasra- ast wT arate, aTHT-TTAA, amr It 


eTH STIT, FacwaT, ma} gfa zreut, faaat ar crea. 

area alaar, ageyaery, ateadftaar, afesgar arfa aha 

qeay at wey STAT | 

gad ara & fates styea- wan ata, are ed array shar 
at dara avar et ae gahya tet ¢ $2 grafaa ear oe =gaam afm 
€ac? arta avare ® araa dares t aera naray g fen fasnra § eter 
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nfsa feoré, crisp ta Wha xq yTT gfnsy cPIG, HTT 1991 
Nofen geome 3° amar # egaam aterm eae’ geo gp. 15 Yer 
gay acta dfn HY fefan arer & y_Qe aT aram—gaat, alaar 
agat, fHaat, qaet ed sese fagrey at ansar, caraaTtta 
eqracy, Ea-afuna, aTar-awiea wYT weq dare ot afueTe arte | 


3- ata }feaa fas & feed? foam et cata: geo eATar | 

aTdarayfa ara ev aTATaa ser | 

4 ara wafer at fasTa wear i 

S~ der ey aTan SYAaT | 

6~ atta vt fasaat # fatea avect ar warearad set aT 
anit Taafad evar | 

7~ faatea «tet afserfad wd sect afd at Pasta Hear | 

8~ faery acgat aT agraty aear ater | 

9 year ed aaiac $ need at ARATAT | 


fatran @ ereta Bat mar fa stat 8 geet ars a ofa 
Zeretaat eT erea HeuTIA & ang Sam areayeaw ar et sua 
BEIT y Ra: ates say warata & gegas ad? ara ealts ge 
qrangeus & gears fous dfeq fafu aa art @ 1 waa: araat 
at dravagfa aet et creat ed avant ans ho sfoard ett & 


srawy ate acfury sates er arena ate goreuar 


are ne ec ees SE I ge I ay AEN fim ND SR nm Seem nln IN in ee ne Se 


~ feHay Tree Tene -aTa aTrvaT AT -4y § a 199355 

~ aTol & aafua Eko ge py. 1 A 7 . 

~ srea way eT foe qaT &G amy, wire Garay ed yee | 

~ area yr ag nrerfax § frome srén te or ear ext § | 

_ FACT Cae t 

~ ae-dter & fos -— abet at crt agntar§, crar gary, 
fnarsat xrfa | 
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MTT & Hagay ar fax | 

aq=q qgat 3 fos 

fafa ara 

neTgeat 3 ote man ed ftot fafycag sua, gfaare sf dar 
ofsar & aret nd sara | 

Tq yett— awaTare oat a aret nd wact | 

neTgeat at surfucf &§ fafaa sn § 

qt cveaTat -oe fafaa area | 

+ 84 0 & atal & foswat seaar- aftaar et awaa A ears 
eg -g.0. warms 3 ofaserfhiry & grogtaat at fascanit 
aftea aT Be ate sret et | 


aqrate ga ed ofsare ast } fae et aey acat 3 fav oft 


Waais BF | st Nera et eee HTAT | wATaTe oa dua va wTadttfaa 


arTattag vq garfda aarurey & carey ar area et ae¥ aftg araar 
& aaa, anartosy ed fys gare aut xrea-farceu eT STeR = 1 ae 


atey orerrir ft 


rhea are amt * ayeEG & wants * wea EY a4 ardt = | 
ge gar ater faa wear i 

fate=4 aroant vd aaarat ar fosra atwar & va agar & 
fear av apart & t we nadreaT wease sear | 

ea-afuay arorh et abe gratea ecar t 

fins EqqaTaYy & awaay wt avar @ 1 sa yTear at fax 
TAT | 

niet Ww fafése amy ed drewgat at adtan ava srectaa aet 
afta vem ara & 1 gaey ala aeTAT 1 


- atest dean, scoaraftaat, qaqa, Ud ed area A ° aa asta 
Se at gfse atari. 

- fas @rar faq orgot at atria eased cara ae afin at 
gauTeo sTat Rua ufeasa A YSrse HEAT | 


ae oT 

guna: foarfiat & saat ofa, was, aecareftaat & aware 
anrate os, ofsarat & faftea sary dnrg ag‘ foarfdot & sary 
% ao at et ogarar aor 1 gt ev ge get ed atat at Gasr 
fatima getat ,nerat, geo ed cefaat at saat areata 
encanfan % xTure at faays fae wet maT) ara’ at GeX—TA HT 
gata feat nar 1 } agdaeg agatrea saet gfeat ed afoargat 
wt gt ava @g ed afeem ofsat et araéf=pa sara &g gtaatton 
erga oTeH feat aT | 


farts 3 wager, 94 dae Trobe wrasta rdteaatu ente 
grates strar eter ane atora gn.g. § & wear uy & erat at 
aruff=aa at ag | 


Brat at sab ferat st grqagena sta yreedt ATI-4 aT Tea 
Tre-qq - * aTpyta’ age} fae ser qat 1 erat § 3® areres am 
eo § agro: aeorara aét afaat ocameaf fofaars s-2 ava 
nat gars | STA meg va nrafaety at av 1 sa asa ag at 
ote ofea & Ararysq sah Yet ae saTt-wera ease afsentae 
et ve & 1 afaat at strand frarfiat } abet tert oe ease 
eq % ane Ter ur oy Saw aet afant atarer gen & fae wer 
mY AEE OE SE TE aay GEG UA fy ea aye TET 
ey eeqr H sah ara garaTaAfaay oe THETA “areata” B amy 
as eter ag efanr woes arate geaa et 


BTA det, Teose, aTos, aear arosq at, srarayda, fans, wa 


at Ra Ta avast aT weara at ga geatra & 3-@ Waara eo i 
upfena feat maT | 


BTAT GTtT ATS ug Ka FAG Tet ATS AZ HaTaTt—-aay, 
gfsarat at savat at waxy et JaaT ana-anT aT GUT 
fear maT | 

gary ert sa saral eT ada feset fase & atgat saat 
soarfiuar fak at 7s | 

aaeay at fasaare affara av gt ofa ang matted TH 
eq grt-art got Mara &g eho aa HY facarar aT | 

ERT Ge SATA Sg at. ctat. ofarriay eter gat at 
né crearaar at fascapiy ated ar scats fear 7aT | 
eho ga aay at at ar ara feat zat at freanit va 
Pani frfemstay & fae ft ea, ata, trae ed HTACHaT 
rfraT at | 

aoTens ed cartes ardeg ated Por | 

areartaata, t1 date ,arere? or ameca, aad eg 

fasq gaat, atfacay ed arma at gofarh Fares sy Ppa 

4% Hana HCTIT AAT | 

defaa faaTet, tea gant ar erat oe gray faarey & arar 
gara, aTaey ed Patera gaTetat aT TATA tase ear maT | 
qé aera } grat & foarfdat Boma, sree ead ATA 
fourat aTawe wer eT Gata fear wT | 

feftea tay fasot & ara-ferare bg geen hoe 
Someag Bate fav faarey ae | 

afe pm a fefase fafurt gaty Wo arg ad" 


mecTadifagay ~ ataat, gear, feare area eq ea-afana aT | 


arreutfca meal ar Wa - sugn, mem ed enon meat at atag 
cafa Tanraset | 


aaTara ® RTUTe ae aay aT Ww saa GTA wT Bt 1 Fa TH 


[- ge ae arat @ t - ee aA | 

a-gh aw aTHT B 9 - GTA ata | 

3—yh ae war Bp - ae TY aT CaAT Tee BAT | 

u-yy at amar & | — aaa grea ach eg ata wech oe ate 1 
Sa, ae ae ae GHC STHAT | 


dst , 3st, das, arat— aah fiers feafoat 8 scat afaag & 
ama Tega wey | 
Siw} uremn FY gr@qaeg afoom } fae arafha erar 
Yao - i-aat argerer ar eurdtty stat Ho area ateet aarat | 
2~at ya fant / ata garat 
3-2 - 2 Ge-aTaa ed a-g aT xTaTa faarat | 
w- aT avat garat | 
S-8H gegeT HUudT TeAT garaT | 
6-"au" qed HY yeu seq F algae VY wea aru fFoeaaT 
ay ata ere et | §faom, aera 


— mete bo xauaty & safua serant wr eray gam ary | 
wa-fat - gad kaw fac XY ay dar arr & 
ara~ gh% war neat et ad at_aty fear v= et | 


ATS — YFAT aT Geert_are qt teat @ shar | 
Sra aT ga vat yest ave ana at aetat Beara araTh | 
meT- us ara ofa stave We oma A xem rey ot 1 xT gee 


Sdgr wera ow nr @r ad | 


sql TaTt 3-0 yaual ar seta / geravt % gat aerar | 
at aT Wt 

I— Hay B HTUTE Ge gerTary ar aA BUTT I 

2- a gat for am at garrafen gg) 

3- Nara & ge & at gros H cura aaan et dra ofrata 

ata / wana & - mar sy fatar N aaa ate | 
wat -36 §fatat—-63§ 

usa + Saag forel 8 ve crate? saree | 
- "ey att * at aaeay at tH dato } ntegm & fafaa fear 

maT 3 
= gue faa saat weoaT Paar es axge A TH far ae I 
= ata, gat ata sty, earat, weg saTat atfa fates afm 

avant at faarfiay § deqe grate ed aaa } ara gaM 

feat | 

sa xfeaa sata at fara adta feat sat faarat, ara foots 
at afca er arentasret ed wartort aT aT aT | BTA rfataa 
gutmaat firfest at aefteat Bo gear wet are ae | Trash F sa ary 
Yooh araat er ard cat 1» 3a ater dt as ge watt aa epa ge 4 
foraré 1 | 3a ane ga eTaY & ga we fafyee gfea at Ara far 
gofeaa et at ana we UI 


Brat at ata gafa } fasta st aveeftaT ease HA aray aa 
dnet axe wa gay set fa * hen fie fect cage & at aA 
atara * ra aie * Bae ge ara toe & frase Sara ang ws 
eura ot ga tue A ogee at faat 1 
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+ edo § eH ed aa § ahaY & ears fox 1 & are Brat 
araeqar aftaar wd earcuaatT at fan ava feat maT | 

gq fast & aregn & g=@ gar aT HY=ad atu ved ararey at 
aét-azt ferfa mut sab ted eT WTA FTTUT AUT | 


ga afiaa cot & atera erat & aefte soare tay oY faa | 


gam anraa fate ara fear & at for od at fafron at ad 
sah ga saat cracetes * ara feat stadt 2 9° graraat gu g-@ 
Woy xAaTATeas /Afas, arTatfas , caraetfee yy, eaepa4r, 
avarareaa, qatar yaar atte aT aTyra aera eg fear maT 1 


a 
qrorerent & fat aacfeua eratysa fat at agefeufa ar nee 


aTaTa &aT maT 1 gat fay geet aetan No gefeufa erat 8 sa gra 
ct oof at ed 8 et aggro 8 saer xara cotmaat fafeet & fataa 
four | sae ytare tet h saet auea fafa avy ar dra gease 
afsenrat et ter ar | 


PI ARTA Te aqaT Aes st war gar afta acy ar geara 
Prartigy srr aqgare a-eYs fe 12 aarat 94 wt 3a% 
fe=ct rag geaw at afantT ~7Te 22 9.116 ‘ata fear" 

oT TUT ot 3a “arta & er HY ooega ae arign at gare 
Tar 4 

STAS HOT FATT ATeT A due ~ aqtae aa ag Efaat H + vs 
wey at ates * ata gease garar 

aTfaaraaar ara § aarevars Yes ar afyca oftaa fear 1 
BTA Tee A" RYT ode, da ga * Y xeq-crfta mre $y. o,f 
utara Patrat sr. see cara mf § Trsgy fag wd oe Her 
an ar afyca oftaq ws tue at aaea Mar ger | 
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ardgn veafa ey Wtrareor ga any afsentie ed wa vn ae A 
Bra adits §% acAaT ge@ateta ores feur -— ‘at fas" seraat xiv 
qetart & gaa atfent ot ata-ate evant atfaare ft 1 sgataa 
ataarte % afean areg-enret waar fararare 1 autera * 
gaa ara H are ue fe arfaat atasnstee sft saaty et aresgy 
cafan eg 1 ate ora, fafusre vd eat cotiaat farfaar oft xtra 
ufea #Y 3a area at PaeTta te ae | 


"aTed aTaT’ at saat sad feHc? araqgeas $ gun ais 
‘nragfy * a@t efant % aryfes wear area A aripa oT aATOA 
fort maT J 


wat fea sTdeR Saar aitea ed HTeaTasTey ey wat fs 
gra * ata feaa" antfos & cvarg vt gaat tatrares een Te 
ne 1 gaat odra feats v6 adeee oy BY gyal gad ardga F FTer 
faata ana HII feat aT | 


gega gratear A cTaugs WH fatfna fafee ggcral ea ara 

eT deat & fasta at aaT | 

= eqraca fret eT ee saTsS ed tra ary BAT araar & ea 
xraeag ofpar wast wea meg et nar | 

es ata ATS aT gavava et afta, oH eet aT FTA uq ang 
#Y sant at fasraey var | 

7 neract at ataar, GAT, aay vad arm~y galt arar 
yar Yo arafara arey ata ne | 

a | grag yay gmat aT Taare ey UT | 

SOTEt’) AEWA ATNT aT Gat avar ata ne | 
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~ wa—ae 2 fafa tat pfasat ar Pray ed arasTet ara ay 
& atca et mg 

e aqaTaa ed waar at draeaqyT wy away & atu ey maT | 

~ fae, ararfas, caTestfts gay ed cafarsy & aaar araa ed) 

~ Sa-Hferyy st HVT HTESE ge 

~ Tageyray ETAT ATs AW 

- gearensat, secariraar, araTayfa at ata et mar 

= nqgaray amatt al sag Seat @TA Ae It 

= atufus Fav ye ayn afta eat-arer & AY atae-gaar, 
araar, agar, faait, fautet ar Pre, cataetfen corse 
Saati, Arar gata ead mearad? Padag arfe fasfaa ev 

- freety Ta veat wet afag awaar, aga ed vrosar & gadny 
eer wt OfpaT aT ae | 

~ ataatga Tay wn at, aex, ata, wrtanct fafu & saat 
Faas vt foutfdat ay gana zt nar 


Pavan 


wrat } crag gece & ara Yost fee} ofa efa seoea at yy 

away & 1 ye afara et cava: aera vd aTegd sarar TAT | 
Tear aT aeaT B | ge Ry Ta |rer gerfoa eur | 
~ fram oft umfaia tee fasta & waat gowen arr & at afer 

Feaatta wd xeTaewa ofsar aa ardat a | 
~ " fam ar sgags ° saet gut ge efse X anis ext fe fnew 

va fraret eatrfea araf ~ Fartenn Yooh ae ah 
Qeirens Huy 


wer gdh & ere ayaere yte gata WaTg & ory wyaetTe Fw 
ATUPUATTATH SY sat wgla gxr 1 cet Red ogra na, fafesa 
saritt ste srendhar Wo oer Bop gut & kre ed gate} goerea 
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gual § tocert A A anette ofeatt frag fer 
- tga, arvatarny, si ae area et fai 
rfeferiat Beene ef 
— gm Te at yan i Bal ealT aT ATA 
See aH Te 
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“foe_yeat & 9 fa_armeear 


fe. 10 -11-94 al TT Pee 
. ee BTA eat —~36 


Se | aoalar 


= [ater ee 

7 |aeré at feafunar ete 
a wa-zaq No azarfaar 

“9 | Gateaq CHAT 


ta 


“19 


ur 


roar 


| eaateanar a 
15 : ATS 34 is 
eee a well i _— 
17 Waa 5 5 
1€ ma el Tetaqar pee 2c 
49 wreedT WN aeattrar a7 00 
"ape Fouts f cet ar g = ITI28 
22 arey Taravea 0 83, 


23 ediayTec TH & 
2 ag Tada 4 oarear oe 
25 WWoya— 


Se re me rt en re ee ee ce ee 
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fartray 
° fae geat 3 ofa armen * 


ae arfaer & ease & fe - cagrates getar 4 afarfan 
36 STAY 4H fata hos pros 3 ofa armeaar fasfan gt & 


eacear, wa RY efa sq aval araay at fasta 35 acat # 
fo7.28 7 weat NE eur 2d 1 wed arettee racgat & ofa aa 
ev i eaxferiy ate geaus afsefa ost fasra at sa atTar as 
ext fa atae ca-aftaarat at araade warty eet maT H mast 
Te ge aa STAT & amas ager wars 1 


aTatares, afaty earaa, Saera wanted sa ute gat & Paste 
qt #1 94.4 7 STAT A we Feat 


aanat, ceTs at faafaaat, vafarg amnat, aerafeuqar, 
aguara, weraat Wa aay 3 fear-aca 3 ofa AY area seated Ev | 
91.6 2 STAY Hse qey } xfaufa ar xTATa gar | 


| wegta, aTat, av #t caesar ang at faafaaat—draa  s=afa 
ST GTe Sta kat &, wet gah ofa Hy ares fad 1 88.8 7 STAT 
e aaete § ge atedta oftada efsentat ERT 1 


faqThiat 4 onraa wefa at fasta gut 1 86.1 x STAT & aeT 
seae sah THT ES 1 


aret zor #) axran, Yaga No efa, gaHa weay aTtafarara 
faq Y amrar at gat 4 83.33 7 STAT A ga sta oe am Tea 


93.5 7 Srat Wi feafsaree / asta, utTeatarara at ant 
ofsenter ef 1 gat mect Hagga afyaa gaps 80.5 7 Brat 
3 feafeatee ot ed, avamfarara agro 1 jg afiem rat 4 AT 
go. 80 ofan star ret ad & fuaer wi ® - so xy BTR 80 x SUNT 
area ae At sa eater oege afdag gor aT saer watts 80.5 7 


Brat h fecfearec gt ex, xreafarara agT 1 91.5 7 Brat # 
feafsarez, asta gra tay ar sTey Fiat aT F ar Pa Para Pars Fey Te 
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éy faa 3 FUT 66.5 4 
araadr * seqrfiaT 75 7 
ar a AAT y Bt Fer a 
sa fo. 3 areut,aamanr 8 aestfaat, aratfas wat 34 
ata f-gu¥ & ddfun gat } 4 adh seat BA ara erat ar 
ofan eaq: sathrargeTt fer | 


sq dta fasgat at an ofama ge anfar & fa atut a1 ce 
yTataeat ay ard? @ fe qr, nTaa, Tgater-ategtas 
fpaTeara vd araaar at futea afafafen? atten mar gy ey oT 
Zt urrersfaan sft sa ge ght ev eral at aaa aeutfrat & fav 
greatfea az 2) w¥ Ws grat a facta fafesa wrat, ate aay 
at et @ 43 


gega ahaa orp & afaeae Prarhiet A aomar are afsaar 
ag? 1 wat et aqurafu anya uo fea vet 1 8a 40 feat 4 fa 
Bray at sofeufa & a oT afsytaa tet set erat BH da fora & of 
HPEUT, alasAt Faeyr tar cay ara. ae amat & faara H eet org 
15 4 


Tend 
" foe grat & ofa ariasat * ga arthar } ufast 3} 
faraaty A fag & fae e3.33 8% 97.29 7 Bat Y fates ost 
areal, fan yeat er fasra gait ® ot art 19.5 era th a 
ve foah feufeatee, deta at araar de wet 1 ootmaeat at aG 
nreuar & ofa sa ahaa sat at oat wef 2-3 ne oe frarfeas 
at. at fafrada ey & aa araet He st ferfwaree, arfadtaar 
et qraar fartfea at arett yo oaa: ga ateat 4 areeferare 
aeit, araaer A afpa aedtfrar ert are ararfan acer st 
aenr | : 
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ofeafsa re 


re cone ee ee ce 


sega afava gory & ureqn & xfepm artace aa nut 1 arma, 
Ry 
areas, fate ATE Tara aeaqrtysr st ofafeat sa gare wet - 


-~ Tae at gareftaar ge es 1 cet fart ofetsar feast Bot 
Tet atta } atenfarara ate Teute ay Bast aererens 
ofateate’ cece satmeat & Seat apaditatwa weet Yo coza 
et- * HY say sta H ev ofraia A Bere 1 | ana F 
adé¥ yrar at aay fat at nat 1 Ne ate H saat QUTT BEY 
% fae... a=qatre 1” 


- afenm wave sera ang erat sy fawraré cececsa anfa fafos 
seCaTy, ders Ae AST TATUTA ey HAVA RANG ATTA 
gr- 
wa - Sho ge a.3—“HTaY ate aest art, gson.3/5i arar 

"STs? af anat, aqda feat, at geo 5 oe ° yea aaTut” WH dar 

at Oey Ho gear arar é* & geqent 8 ee erar 4 gaa & ata va 

wea Ware ST ATA waraT wt “ar* aaee & ores at aéy eat ur 

aeeg fecaeff ur - ae wor dra ® at arg aie get art ® 9 

sear §T — aya 

- eray at fanrar at anata wet eet oe et cataaat rer 
feat "aT! 

ERT GH-3 GSS 3/59 * aETaA = — weta & B Herpfa fer ara - 

veo frags ved ora & fav naa O NT eTey Hren At ve ETAT ate, 

"dey yoy area at are fer ge et arvet xtc arocet entet 


aeta & 1" artist & ee st araat arama EF RA acest sat wary T 


faa faut, ° fase at eta ay, GTI aT ary st wta & 1 
~ sutten eso ga NH et geo-io * ate at yy ferat ° H ogat 
ears ed THB Qt far ne 1 see TEA Bare eH aTHHe A TET? Pea 
TY BIA & cgay qT e 9 * catmaaf fafasr % sa area rer 
saav antares fart -— * fae WH gears, era A anar” etat 
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Berar utter i 


aATaTe oA aT saeay A Ware Feu gan cast va Parfuar 


B square - 


ae 


eae ge ve HogdT afemn AMAT E I 

ue HeMIT A @ATS at awit & | 

eyo ge guar dur & erey us warat B yteay A whem eras 
ve Prat srf awa at arat 2 1° 


te ee ey ere 


Tega gcraraar & atera vd adae fwarhiict & aqaere ¥ - 


® oferada oftataa ex ~ 


— 


farrier H ara ed faarar gated et fastageT 1 & eteer 
ay at guar cshat H gery enrare os Aaet saY ooh ara 
WTA HT aTaNy ataet sat Hoofafar art ay | wa ere & aot 
araT arer faoTy aara Fy are anrare os NN oer arate 
3a ANG GATUT, we FoI gH 3g. 5/61 ST SURAT * BaTHT ar ue 
H fav ahitfers scars Fo ctte facts sage * sarar 1 ae 

fe aesTa, eT 2 asi gd aeareta rardta dat at atetrqare 
tara et raat sarar arent ° } yrare oe aoaea at Ara 
H- * gear store sy vhaant ® ° ala ost | 

gTeH cer & faorhtay sr arenfarare agt 

Tag, NTA, Wa area ed aaged ear at fasta ExT | 

SdeT CATH Sad GIT Sega gTateat anrea feas av at ae 
Tegfa & ease gfeentae gut | 

BE ama ATT BRTHAT Be aTY arf ach at Araar rfese gs | 
fas aa § anurgare$ ar ara at maT | SAT CATH JAR 
CTeT ATS as waey € | ATAwe HST HTT ATET BT aaa eH aT 
at area- get ar qa dar’ gaat seam ata ar waTa eS 1 Tay 


13.9 
ga ara et Arafat: atar Garay 1 grey ge-2 g, 2$ 


Bra aera eter gega Bret at teats getart & ye aTe— 
ahia ceqta =f} feast ate ora ed fis of § arfaat at 
msisTee & Awe cari fear | 


ato GSH A ERT ¥e -3 9. 7/73 at Hata aT often 

acat asa or after ki ee aaa fear- ° areg afear, 
aTdey aie * % ears oe * AxY qda~ da sat atm et ger 
FHT FF-1 WSS~3/50 at stfen ceéTenara oraex arerT “dua” } 
asa Howe ne ara & 8 ara ne fa feet saat ea/xteract 
& 1 5a xfaste N saat orfrartes feafa arae & faa 

area & fagtaa arar ¥ sofeua adt ev aah | saer crsyze 
4 ata st ag gat & ara gat 1 far ~ ara faarar say eg 
fears at 1 

PT ge ge a/vng ydaT * } R.~5 oe ifeaure ost gn ae 
qet ce at farag aray qe ast afanra adtaa wat 1° Yat 
& sa wa & atet Haver, sefasor vie farara ar 
aTfanta ExT | 


erate cea ar “fesdt On" AY IF oe wat at NUT | OBTAT 

y fe=dt ara arfera, ANTATT os aga at ute aaa gs 1 8 
fe=a¥ oT HTGT STH ITE AW | 

Vhs wy ao ofa avast ag 7aT ate fae ae araTTed) at 
BATAY BT TeaTedt gata ae mea at ae 1 fat saat 
qaaa eq artis awfan eT oATe Pusr | 

Brat et way meq oT eTATa * en seri ata & @ * eae xfus 
atadt say at ataat 8 pftenyot Exr | 
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fravhiat 3 aaa ed fier ar area gary grater aura 
cegfa 4 aah srqe geas & aaa ed cega afaarat & arer 
fast | pra fant ed ma dt wet gaat ceqfase at sa 
farr W fatat amat oat te & ~ ge gad fae gar 
arta Tar weft erat ar gagsa aoe aa 8 tfacoqrs et 
wer UT ide ga Ta Homi agua ae vet eft 
areal et cegfa * argyfa* agar ed ant ar otda 
gereey adt 1 gad Gray Boga not ar seqy fasta ear 
mUT | | 
aaet erat aru dr fe ga gare at afuma araat & fran 
feat art aris oTgape fan ater, atfaa xie gars 4 
TeaT UTA ATE ACA ay ay | 

saateg 


ee SEN Scien mee ree 


sa apa can at aat est soafsu ge wet fe ataa ix 


wras aon aTe afer et ae 4 xfemm xrgt gery Ho ctat & xe 
7 2 
qtera fear | 


ey st arave cat fa geaate ava atfen 4 etet ww gaa 
aTaearey ofsar at 1 

fags ate erat %} ata daredg aay fast wrast at ofast 
eget Bare BN ae | 

Brat at ofayr fasta st av—are arara faa | 

ran: Fg veanfed ten ayy Bootes ara faorfiat st 
PuaT 4 

Gravy sgufeut & amy Pee oe aghart GSaQATaA ST HGH 
feurT edt farfaa arf ae et arvana st fasta ExT | 


13--2\ 


=gara afta fat a otufea sare st dfen at ag 
are chaewrtoa ay ng | 

* ava ate area? srt * eho ge 3 ge * sate’ ah gs 
arat — § awar yew & ant awa fer ne ¥ ‘ TityusT ey amt 
at gteaT fas gett eraat et ofatacnt: & wreqn & eg 
faataa sofeuta 8 ofa fea ofa fea Bar mur 1 get 
wart } ag¢efeufa et gga aed artrarfes feufa ® sa ara 
eT aera Taarfist arer area fest vet 1 ocega wha 
corp Segn sta any ge gde aqda ent fo sera faafaa wat 
Hatt er oora wea = 

grr -arast ¥ tek ary ety a) arffe efse ¥ enate © ate 
7H apy et arfrarfes focharet & at eve’, sar 
avd, ofa ved som gfe sat afafateet § oofafsarst H 
“fafitaa gf 1 suat &, ath ag at qeravatar st 2 | 
qTaraear B see hea aeTT et , Set afea ay weTena = fear 
Bat ate afury 7 agNa BY aTdegd sATy aT 1 oega 
aor a atte say TeaTtad ate ofhea ee fs cotenf 
frfast at atrfoas que HAR ext 1 faardf? acta 4 ge 
fas ot feat fe afasr fart fama ofean ar ofrare at 
uvtex act efit 1 fae fasar & & desk ML oceurt Wot faak 
& farra ada ara & ote arty ofesfr A aTaTTa aT araracy 
gifs av ate ah 2 1 gaat “at fast areet ates va 
arardia srrfer & | 

Bray raat an fautfea ang oe fafeiat § gatmaaf$ sy 
aeftear & oeftar seat wd gTeuTa & fre h, Parret } arama 
cera WH aeuty WAT way are A es ast suafeu & 1 
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- — frerfifat at arrfes cfereaat at arateg aa ar Sut 

eat gfee arate gat | avarega: eart area vee fa 

fs =yaan afunn ear % at fauffea aracs & 4 neq gem 

& araayY 3 avfes Fav dy Se B 1 TA oH ogaIT eq gay 

S oratue watat % aah 3 fae ada vet aT gear ard 

waTy = 4 | 

gega aftad cdr Hove araTea area qt es t Sataat 
aT HANA aga ATHTIA are dvraaTaY N oheqs ter wate Parfewr 
wadt seat, wom gfe a fart wer at eff araa, arfearal & 
seat ate ofatsare zak xfas aerereay are aTMTTE eB I 
Sh - fafiea tat 3 evadtar feaa st arated oiea ara ara 
va artasr § aer- anirtaat et eacivat fase ee ate 1 art 
efaaT Hoy ata * ate ga’ faa } we NH maraT aTar & 1 fae 
aratfart & tr acy cadaar fear at for wo XH mara eT 1 
- fie fact woe * at wa caf es at ea sree aeaaT a 
ava 36T " hen, wage ane fie fact & av eater stores at 
serge fact * @ 1 ana at ag od st eurdta dat of ater & 
nYert wet & Waele epapeay, say Past saat arfa oe abe gan 
at req ane wt wraat at ag eft 1 ce ga ata at ate oft 1 are 
ereT ge aca are ewdar, eafta ataar areas 4 oxrardta guafeu ? 
- = aa fet afarret yer - 

eamrare cat th ufaare at sacd eho ae H aatdr ng E 
GT EH -) ~ UTE BY — G-2 ge * yaar’ afte. & 5-6 waa fav 
mV E 1 gah eo oe aT eo gfe edt gm gd et ee ar fara i 
ee ant fants vet wT mat 1" hee | 
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weay 4 HON ofeare abe oft Ho eeThe are Ba og acd 
ar aTaar faut & aq sé qa sest satfm fecr mgr & + Yar 
& sage «gfaare at agar weal at aeg IT Farartas ofertsar 
ge tet Te ata ef gf wat Boat sty ara vet watts 6 crf 
ata fants a4 aaat & | 


vet & out > areal Wo aeq et xreatarata, daeo x¥x area 
gac feaT--—" en at es fort gfents ange fearen | ° 


-.  sged afery arat ar fourfiat ot atfea qara ost | 
- erat B Wi-eHT ya-7 STAT wr fav ae adat F+ va of 
wi fare ed eRae b HTYTT oe waTe ag varafaat & | 
sat saat aecaritaat } faftea arava afkentar er | 


= ‘faedce ve som atten frat eg ve sgeva grata 
TET | Ata, ATA Va eaHfaA BT ATegy wat 1 afeem 
arTat seadt ed wea guered et and? &, saat aml oaea ear 
fags ea fritef sara gea teat fem ard sen ze | 
~ waite No afm aria - sa com et aris ate arredta 
suafey ge tet fe ganar, ataar, oeat, feat, Tate 
ater , cqTaerfts arses, Fa-sfimn, ATs car HYe 
Teataty facsn Yat aaatat at xfuaan fasta araat at 
fafe=a anfafafuoy 4 aeqar & oftatem Ear | 
- geatrareans ce Yo axest xtanY ar fasta ate Afas 
aegt oat ofaeuroaar st areal 8 eg faaer sary 
sagt ofafes ot Nhaw ate ae Nfas afafataat & Paar 
aT sad fae ee yrentaaret xava ur | 
era 
we cote wea satu eT a eter ifs ofpar aT aftey oer ar | 
frie aY offer oete ore at arta’ wfiem sary & fae ror 
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yea are aeqarstaT edt cut cher aT ofeag BAT Gear 


qeqTaa A ferrfiat at aedrfaar wa afgaat tg sraafepa 
fray fafa ar cat afescma four ary arfe sty se aTarT 
ys armara st ab 1 eerfura kg Ofer eh ate saat ofan 
at fatat fasta err | 

Ry at aera vd gesat afeem arent arurfea gam ag 
fasat 3 fas tt fee are’ oat fafroa er & arast at Whe 
faa vd atatfas aeaut erat | 


Wha goTeaar 


faut & ovece agit & et armat at seqgey fasta elar 


1 faast st afeaar ate andy at araat ® at hfas ed Aha gor 
at afa fafiaa ac & ate @ 1 wm: aTavgeaT su ata at & fa 
fuga ad efse, ad asa ate seat aecarsftaar & eaufeem aT 
feataut fata at | acat at wfa, atvaat, sant att aaraaray ay 
FUTe ATT TATTT ETA B HAT THE GTTy | 


qfaut afda age & ataa/attaarat at area TaTITA } HaAT 
faa & a faqfaa senate are arenfarara & ath aga = 


nya ate fafspo tes ae era atata ate afea aa ne | 
SETaTAAT ATL ATCASTAAT BT suse EeY IT I 

gtar ate arenfarara aT aTaTS aiaal & arora Yo amet eT 
wi- Wr Rafer xa at arndvar ce cet fo fie fact 3 
arg weay ture at cerse fact § vaq ane § ser 1 

areg aftat Bo xret cda at dfenalt ar araa ava ana sfrie 
Hate wT eeT— ° ACY aia, da gar | 
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Tega aTarear at dfas sorkuar ga afte & dt onrfua ze 
fo ecat Fars, afee, cofary, arrfeaar ed etre atu, 
“fas yeg ed ate degta } ofa ef ar festa agar d 
anara vata & et fear i sear wi ge & fe crefue fret 
& eae oe fara few faata gauss ady ce at aah ¥ 
afeg aferca & agfia, aan, aaftita faara h fav fatqaq 
fasat oat aan aravaret g-@ ga wo fuk 1 urar, atom 
atte fares geent Aafun, ovece osirdt ed otege 
Tw € | 

qaa/ararT fedt Pane crfea ar et arf ae¥ & 1 ayaraaqte 
cete cafe ye ard seaat & Ht awaT & t saat sxENa feat 
TIT | 

aaa 8 ATat at xfseufea wea xarfa aeat et ey aret &, 
- .. UB FHANTTH Fease st ng 

ex, atat 7 ara, asa, aaa far vd nraa ec fetig 
ang HUaT aTuay at asta aey erat | ge wea suey avant 
H aharT wed arar ar aaa e@ | 

araadia ag TAT, Et, HTAUTA aT aTATaTT aera era B, 
Saat ata et 7aT 1 

gfaaret, verges? 3 oes oem, ataA saTA- aqNTAA Ka 
arava oe fea gare gerd? eth @, saat aqua et nar 1 
Brat at eacoyfad , etfar aarat, faifeat, area, wea 
araay, seTady-qerary ar adie gary aear, fasg 7 ots ? 
adafua sarat at aroaT oa cat sear wa armed fafaa 
qae ayt caret suafea & - ve erat 3 att fahir afa- 
ferferrt } areqn F garter fair 3 


[5 #26 


Brat at eaxfimm armat ar oPeam acarar aa | 

myer act areatt & fem at ace, ata, Thee ee 

ATRATCRTET MATOT aT AAT & | RRA TAT & CUTEET Ty 

amurfing we ae iff tat ar Peary fear ar amar & 
Ue FaTeT are e ~ fAeTT ear 


on oa ee | 


13*27 


efiet 
qa atta 
| feats _u-19-94_ 

\~ ge ata at ota & at faar am & at B fam 

ata? & 9 
2- an atatY oa Toa 

ava Ta fafar 

qfa-c?a @ TY 

AaTAY FUT BE ATA Sere § 


33 art arg cstat, afr faaa ar arcat k aaa § 


rr dta wy at aeae ost ata wma FH xt 
SETA, GO—WUGTE Ste ATE B get avast § fatnrT-caa 


5- bat ara at dta & wet afert & oe oat Fet, 
tat Boe nasa aet, ders Bue Sars ae 1 Yo aT 


6- RY qea saTxt feast gun wd afm wet aara et ars 
§ STaST , at, ata, FTeTA § 


7- SATA FcuTey aT & Fea AATSe | 
foma, 7A, FA, er t 


8- qa arar Hours ara arat orear at att efedit garsa t 
9- ws aTo xtet ar Gat waTat | 
lo- we arag atta fase ster % cre 7 eresra & et 
ate fea wi Paar | 
li- azn, unem, saen neq fea feat at aufa € 
to- oo dt, det, aqn ,qrnt fea ara & que = I 


is—- 0 tag" geq at yeu meq 4 aYesat at meq saTat faaar ci.) 
ata-eTt er | ; 

Iu-  geaT gf afant at thant gaTay | 

15-2 aga ate 2 ofaat at arate Prarfae | 


16—- 


2le 
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drora A oaar ged ar cura aya -aT bg go NTea aA f 


aroTa NH feua pay faeara utter ala at & 9 

garam narTtuaa § 
aet fash er ath @ ag tara war eearar & 9 

§ amt § 


a: aur & 9 fai eat ante ante & woaTaT 
¢ RY arat aivafa an 8 
J ¢ 


ay 


yard & tae at tearat mesa a aye 


§ arfweara, wontfaeata , fesgeaTa 
atérar, adfuears arta § 


ae? @ agdfeel 2-2 FeTad are 9 
goat et Gates etaT § WA Wa aca | 
wa era oe as etar i atect TH aT ¢ 


ata a gars Haars os aTa FQ gig 
ae at= a a ¥ PH Paat X qa ar gubn Peat aTatT = 9 


qe ata a os Fat stoa NH tara aaed SY ATa sama Z 9 
jsvar at Pasar Maca 2a F ysey fosy | 


qa at 4 faa ae at wHeare ae 

zw arm oe ay y+ ¢ em Parad at atest ua wtat set 
Bq casy 8 Poet a are? orafa at veatmae § Paw} 
wa qea 4 ka pee UAT at aaa @ | 

guy err ¥ Peat ty ata ® 9 ata a 9 

aTéTst Haegur Taq cra Paar? acy 2ar 
atett at aT avavat faa Parr #2 0) 


art tect eqa HPRE ag TT Peat enPrar ® ate 
a Pas ara aT gale ® 1 goa, gfaqe ara sear 8 


one B29 . 
ar o.2q- + Pere Se aae 


— hss zrsire | 
°° oe 
| i a ae) 
+ oF f+ + 
7 es 


Perey SESBICHE Eerste \ 


: age 
lo a + BWI” RE esizt 


Ihe ft 


ee ee ier ES SR eS ee FS ES eS woe 


mur _9 wet 9 
— “nTrtd? tT3a 


aT 


geaToata otaq & 38 oat & aT eat Tt) He faut, Fa 
aTaat } ftaq-geg eat A fatae farrae ar ret & 1 na fataa 
2raT teT-e8G BaVETEec Ways erat cet - ae TAF Tre | 


yatta & fartat at Utes grat avy oe ae YA aTad 
dearat } xantaa at gxcat fart, fort caer aa No se fava aT 
Mar STAY & fae ge ara at ae gat rer | 


graré wax ae af-2 afaarfeat & fay aarareta hana 
% aera Stora feun crea far deara } dara eter Fara wrd 
nraa ay feate mar 1 uet gada gat, fs eq bam fay Gh Ee, 
araat ® at et eae ay ave? &t ve aret & ¢ aft 8 na foare 
ast état tet faataal & arta fasta h fae xara ey ge FCAT 
arfee 1 § dara: ofefase “gard ord} 


ciseta fair atfa 1986 Ho HAATAT CRE TE MST YEAS 
frir ae am Be ge fea fear mar & fa - “Tat-pa ¥ ta oftada 
ay qravqaat & foet aratfae ate fae grat 3 fasta 4 taeres 
nad uTema aa ay 1 cregte Fae at ga anear Ana at Yee few 
fs ftaa- qeat at Paar & fae wt fasted fax att | 

agate dy stat ¥ we facnta €, ba ued? A foot seta 
ggea —eaaTs 1 fae ote aa wredkt at 8 afitfifan at, av a 
gv xara et cegfen et aad & ye wat ® urean & et aaa 
Hy fter geat ar ager fort aT away & | 


Ihe 2 


ay 1992-93 WH enrt aeura Hoorifas feast 8 Nararata 
ohm crea fear | sab afar ere Ho atdt wet ofeaatat § at 
ala sue Tt ars, fa aft an dt araet & aaararena ca & fasta 
& fev std afafafu feat dt orrfas faqraa Wo aet ervey 1 
satay qe eg farag feat fa wy & area a dtaq ~geat at 
fadt Ga eg fret at OPea sea at ahar at awa at aratt=aa 
etar et urfer | 


dfs dtea-geat ar fanra fast et fasg-fahe & ara sey 
aYST aT aear, Sts faataa ¥ at ft orf -agda sTca #ear %, 
saat 2T BNETATAUG Ga B fasta wt wre aay etar &, safe wat 
aTer ataay wat ete-are aepia fay at awh @ 1 saat aaraar 
at aT -aadt & fs Y aagat ar aa ae as, se areq- 
ATA st as ale cafaana tay ar sm war As 


facta #F aTaaear 


I~ atag? Y ftaq-ueat & aed ev tar Bere sah arrose 
Wares st ZarsT an fears edt & 1 aa: geht geaoes Prat yes 
ae, mt carta geqtea § seraar fra atait 


2- frat -ait at traaar fax a -fer cedt ar vet ® 1 safer 
wT ast? & fe Poser ay wat ater nrdeere? aarur are I 
3- ara af=sq far Gh ot ans foetet No ast arartt & aerg 


aT want wa FHF Wier N grant J Tayo & fasta } wt war? 
are 1 g4 Yat ae fina a8 ara Pega Paar st ate wae Hey | 
4 nate arth ary arast § eqfeaia a ararfas ya 
wey ~ FacwaT, aeara afoaT, fest ated frfa AY ara-ari fanfea 
Far aT ama Yt 

5~ arearagur sat adtet on W wat A are ay xfer star 
€ Sas MITA arse } carfeaca are afex—Panty az qsar ki 
afar waIyaA arTas & oor & eqs ain a 
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6- ars ot aftetaat -rtusfemt ar fasra sq gate et fe 
ataa 4 otaq—yeat } ofa farara ar ate wera ey ah 


pTa-srea aay 


|- avast % otarayeat } fara 3 fay ay Bat aT ate-are 
HTITaT SEH aTawl % eqgaere ¥ atestta cfeada arar at war & 
2~ eat arer offer qeat st fuer 3% afuna sre at ata act 
sts ert | uf cea: star claro | owarara & ae ottaq yey 
oY ate stay st neq evar cen | 


3- dtaat ar fayrag } ofa araxia RENT 

4 wat er reso Te faaraq WN Parfaa wo ® gufeva cay et 
sem ANT 

5- St nTemm wavy & geaata dre at ater a hfan fra 2 
aly oTou-pece @t agate Yo afonfia arat ehh 

6— Toy wt ote sma ar afterfea ar vaae Sr 1 sak 


aims oT artaghse eit | ce fearag % aay neta st avfeua 
gay et gfaardar at ans ater | 


7- waranty fant S erat at aealy staet @t cwaareaa 
cofea atose att | 
8- qa Tae ataiy & yeuga era Ho aetatTarene ga & fawra at 


at ster etd? wet & ge at fear at ueaté att WA et 

AM ATS A Ataqaeyy & afer arxast ataat st area ett 
9~ ataq yeut ar faera a han ofeare ate ante at farher 
& aeq fuas ot gt 2 aatfe se ft TT xara guar wfeare at eH 
aotg @ ¢ ga: draq-uegT & fasra Hae anea afaar fear anar 
lo~ = ftaa-geat aad Wl are are Ua A aTaAG B SNR nA WT 
Be et gstra svah Se - ceaet aran uma §, fat oe oem fara" 


[he 4 


I Bre otter -req dae wect at arey ah | Treqegeag 
Hose o gd &y aqgareff weal NH sawy Thea 2Y are 1 

2- arias daft we areareorart & era } zqaete HN 
atedty  vheata evr am | 

3~ fraq-yrat & ofa sat eacha farara gevea ey, yeat at 
ania pr nit segKa er | 

re arhefis guar & fae erat at wth saree are sues at 
graresar a eb 1 & Sai we Sareea GA wtra oofmi wan F 


aqme F ead na ue ates ety afea eT ad | 


aa 
2H EAT: BTA 
Uitterr areata wrerive fart 
watT— Fae : wre? 25 aTy -@i: 10 8 12 ay 
> Gta 25 xifer15 gaTs 96 8 
gt ETAT eT FEeuT: So 10 HErSt 94 aa 


atet aart } orat N at so at aaqfaa arfa a saata ee 
Tes af g 8 1 sam oan gaat, aesT wh cra a Be etraa MN atrar?, 
aol, SAT ates, cote, Shartt, ATS ur wy aT Tara sey awa 
yr ear ofe F ata aati,ata ayafoa arfa a acave fires pf 
BIT Bo1 sa} THs fast, ATS,pH a aie) Zrsar, naar, Grae 
Gury, garaate ,acs fuet a avared arfea ra are & 1 
\- aragt & qinet ds THA ve use etar & fe & rer 
yfaarda=a ay wet a | 


2- gq ateaa mem 8 oatrefaa amet A O8 xfusta fost af e 
Qe er | 
52 to. 8 12 os at airy & ae aTast at gala wa dradgeat 3 


aa x cdrraa et aeat & ga atee & saer aan feat aT 
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fedta_ears_aarartta_tiys 


a ae ne cee ree ee ee ey 
ee ne ee ee ee 
ee are 
~~ ee. 


en oe) eae 
ame | arteat xaty fay LE wTUys 
mt rat | 4 C) q. ‘ Tee MTy 
i eT. fa. mT |i B-7-98 |- = {4 9 | Me) 
fattaa 
2 ona. fre 12 25-7-94 §6-8-94(19 [19 [38 45 13 
| 3 «Qre. Gara , 7 K7-8-94 g4-8~94 JE | 2113 7 5 8 
ie HET. Tae 2 49-9~-94 |1-10- rt lo ' 16 | 13 
a | 
6 


GTu, quar E O- 7s 
Hea TOR 


| aS TH | 
vs | 


gi adeaT : 


-nfafafuat 8 ga i7o Pama afentat ge is gat & yeared AAs Wy 
$22 ges 28 nfeaTgHeay | 

Q-guraTestTas aut PORT ATAT factent 8 fraa-aeit Ie Vs far why 

gtafaa faust & ats feq afraut } at nfatatuat avrg nd? | 

a- ast giafue fagat 3 cad Ww 
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T Peers _ 

I~ FararTata fPrest ay orvafiat, ofeaatat aye uret aver oftay 
qeut & ofefaa aeror ate y Haat qeat at faut wt Pur a 
afecufaa atx av ata fous at forara @ Aart ey ay aTaadt & 

2~ ataat ¥ ftar-geut ¥ Mtarerat er arf at crafas eat oe a 
feat ar aaar &, gan fue ar aed orufaeath xTarte oe 
yfaarg a xrarus = I | 

3- faa sftanra ¥ tear &, get yeat ¥ Pavrae ee faeat aT 
fess Boi xa: qeaY at fasta free 3% fae ew gatat oh ard = 

4u- «BTS oftaq-yeq -geat BY ceutTh, ane ate arenara at 

S- oo aragY HW oates yeat & ofa areur Wear A et seaes at aT and 

6-  aTa-na ot Wt atero eis, Taw ofteq -qeq gee ate gad wATe @ 
ame & I 

7~ area? Rata geaY ot fasta af ea-fanfy W aeram et anwar ® 


Se 


I- agg abet - gee 


2- ary qa, ge aca aad & : - gee - 113 
3- AU ATA WA, goes eF B® ~ gee ~ ll 
u- ararey & fas ae ogy -geq = thes 


Ss-  enr?e’? aeata e-adH — ase — lhe! 

6- see & art eare’t ~ gee - Ju.24 

SUTSA_ =) 

faaT at ara: ofta aie lw 

Teera_ 

I- faq grat & ofa Barer waar Seuss rar | 

2- uTaaga Roget & gd ef WY ater aime wea } ara at ney avy 


eg ara—arfea wt aenfa cae at 
3- area HR aQgay & ofanes at yaar gaa et ar aesqaTe Farge 


ar axfeayenr seqqq et 1 


14. 7 


w- TAS S HA BT ye ara gurfan at, fa aay Pasa & way atr~ 
are grea ett & 1 aa: ae ee are at gagaar & Tarra = et, 
afes ata uraita abe xrarfeaa ce 

S- alee @ ST HTAG JoTH 1 


Sa atet 
_deras erat - 1 
Hat acat wt wt - 2 
aTat fet far a wi -2 
qrat aa fut wt wi -2 
we HATaT tet Wt -2 
ea TAtTAT wy Wi 2 
avat, ASI aa ary ~2 
arat Hay wuraa ary -2 
goat odbaq en ateth ~2 
waa? tte ea gat Ah -2 
aTat avat wt Wi -2 
Ye at Hoes aa 
ey are, en are, en ate | 
ats ele eg te tae 


aaqa_ahet_- weras aradt_-2 

agar ay qdt 
qd eer | Wat sTaar SQTAaTeT 
HTSaT er HTaAC SAT 
raycare aaTyayr 
aaatreaar awtat avar yar araar 
eaTaar qTa CaAT faafaaat 
ang er oredy ang eT agrary HANIA 
AVATAR area arear 
Pasar aa =fra TrePgtTa VEAT 
TUT BuT arent 


Aas aTaanr ReTAAT 


1 
‘ 
i 
4 
i 


14 ~8 


ey ee eee a A A ES es a Se RE NNN ee mR AO rae | oe sae a 


geagay at at 
r 
46 aaa , agar ater 
! | 
| farret | TAT 
| | 
dsqt | yeaa 
 yaensftaar | xfarara 

| 

Nera @TIAT et GTAT 
qerfeat ae dara 
| 
| caT | yraey 
! | 
sured | eaatet 
ear ag T 
meat aT Ty 


ee 2 


a eS 


| 
| 

| 

| 

| 

! 

| 

| 

| 

! 

: 
| 

| 

| 
el 


adarat 


ATATA 

aa ttar 
IgSaT 

4fra aaa 
WMATA AAT 
“HARA 

gar 


fearactoq 


TA SeHaT 


ee ee eee ee OS ee eee ee 


Jared 
sysrare, eT - 3 


aarraret area | 


& ; Be yer Fizity 
Ag | ‘CN “ea | 
( CN 
is c . 


¥ 
: * ee ” 
| Aue Fe. 
tear a3p 


As Das 


| [ays & Feeat tie TT | 


ae 


laeT | | 
raray ary 


1 
a 


Ne een Nea eee Salli ele 
[aad Marit 


We f2 


fruaty & far wi-facn are G4 Waret 


aa a A a pe RS Ne SED 


[-- atee-arg wrare & erst oe free gfa A afan aga 
fauat Ta | 
2-0 a THat alata ar gets meq eoee ate aed TeaTey B ary 
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fags alt aft are 1-2, 1-2-3 3% aq No ota are att anret 
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s peas SCHOOL CHILDREN THROUGH PLAY waY 


Kumuda Kanta Ruth 
and 
Balmili Pradhan 


introduction 


WLth the passage of time, education ig no pore Limited 
to the four walls of the class room. It has crossed the 
Level of human percep tion. @ bave reached a stage where 
a Ghild oan educate hinself from the envrionment without 
any rigid impositions of curricula as he can learn himself 

with seanvaneves and introspection, In this context role 
of the teacher is minor and the child's role is major. ' 
when there is a clarion call to all the Indians to achieve 
Universulisation of Elementary Sducation(U.& &) the focus 
of attention is the child, ‘the slightest negligence of the 
child will hinder to achieve U.K E. Hence,major steps ought 
to be taken through means of academic plans to attract large 
number @£ children to school through effective and playful 
educational devices adopted by systenatic planning. As 
the exrolment and drop out rate always obstruct the process, 
it is the immediate concern of the educators to over come 
this barrier that stands in the wey of attmacting large 
number of children to school. 

Chiid*’s mind is a clean slate and it is very much 
receptive, The teacher should try to imprint ideas in the 
process of child’s direct involvement in teaching learning . 
process, It is possible only through activity based 


1502 


teaching and not in the traditional pattern of teaching 
where the teacher plays a major roles However, in 
activity based teachi™dteacher is only the stage setter 
rendering minimum role 4n teaching as the child gets 
maximum scope interact in the process. In activity 
based teaching every opportunity is thrown to the child 
to think freely and act independently. As per the 
recommendation of the National Policy. of Biucation, 1986, 
® A child centred and activity based process of learning 
should be adopted at the primary stage. First generation 
Learners should be allowed to get thelr own pace and 

be given supplementary re@edial instruction". 


Need A child of today is a citizen of tomorrow. 
He can become an enginmer or a doctor, or a scientist 

if right type of nurture and guidance is given to hin, 
Besides parents, schools should shoulder this sacred duty. 
But now a days most of the schools are proved to be 

more theoretical than practical. All information if 
understood well, will be imprinted in his mind, Unless 
and until a clear cut conception is given to the child 

he can not receive the facts. Now, question arises as to 
how can the child easily assimilate the facts taught in 
the class room in order to make them appealing. Activity 


and play way method will be of great use to him, One of the 
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means 6f thls methnd ig to make je arming playful. Hencer 


steps are © be taken to adopt playway and activity pased 


method to teach Science and Mathematics ve) students of 
primary schools, 


gpjectives 


4, % Bake children interested 17 golence and Mathenatic®« 

2, TB develop acientiic spirit smcns children » 

3; ‘t train them to work freely a@ independently 

4, tT incBieate the spirit of inquiry in children: 

5,, To provide then ample scope for development of the 
attitude of discoverys 

6: To MaKe teaching Learning procesé joyful 

To 


To curtail drop out ada ennance enrolmente 
scope: 


-of the child, his schools road Leading ° 


gchools School playgrounds gchool gardens pack side of 


and 

the school, street, playgrounds where child rep usually 
Lens es 

pley ere the proper places for accumulating exp er 


wnich ™aY help in learning mavironmental studies and 
Matnematies, , 


Hypotheses 


1. Taaditionel method of teacning *S & contri bunny a 
factor to the prevalence of pig gxop out rate 
Low attendance< 


130% 


2- Dull school environment addg to the high drop-out rate? 


3.2 Joy of learning through activity based teaching is a 
boosting factor for high enrolment and regular attendance, 


Sample: Class III students of four schools, namely 
ExemBoard U.sP. School, Bolpariguda, Ex=Board UeP. School, . 
Kundra, Central UeP. School, Jeypore and Jamal U.P. School, 
Kotpad of Jeypore gducation pistrict were taken for the 
study on random basis ireepective of their caste, creed 

and socioeeconomic status. All the schools come under 

rural and hilly region except Central UeP. School Jeypore. 
The students belonged to the age group of 7+. 


A group of students along with their teachers visited 
some of the primary schools under Jeypore Education District 
te collect data pertaining to enrolment and attendance. 


1o Most of the schools had poor enrolment and low 
attendances 


2. Students of average soclo~economic gtatus attended 
theese schools, ‘ : 


“a 


3. Absentesion was a usual practice. 


4. School environment in genral, was found te be 
dull and unattractive. 


3S. Traditional methodsof teaching were followed by the 
teachers. 
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Collection of Data 
The data were collected from the four selected 
schools as per the schedule give below? 


Name of the School Class Average Attendance Average% 


July August 
ea PTSD > T-Series CUA 


1. Ex-Board UsPo 


School Boipariguda IIIrd 30/7 30/10 53% 
2. Ex-Board U.P. 
School Kundra IlIrd 25/6 25/8 32% 
3. Central U.P. Sehool IlIrd 40/18 39/21 54m 
Jeypore. 
4; Jemak U.P. Schooh IIIrd 27/5 27/8 31% 
Kotpade 


RD AOTC 


N.B. ‘the average attendance is based on the total 
number of attendénts divided by the number 
of working dayse 


After collection of data proper analysis was 
done. Following observations were made:- 


4. ‘Three schools out of four had below 25% and one 
school had 45% attendance in the month of july'94 and 


three school had below 35% and one school had 54% attenda- 
nee in the month of Angust'94, 

2. On verification of attendance register it was 

found but that students absented themselves for days 
together and some came to schoal once inaweek, Students 


of these categories were more than 50%. 
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Such absenteeisa was not due to factors Like ailments 


or lower social-economic-status. 


pre-Planning. 

Before conducting the study, it was planned to have 
thorough knowledge about the above schools and conduct 
the experiments in different subjects. As some schools were 
situated at distant corners of the district, direct and 
frequent interaction was not possible on our parte We felt 
it mecessary to present demonstration lessons for the 
teachers where all the teachers of the three schools 
could assemble and observe the demonstration lesson,' 
based om play and activity methods. ‘the teachers were 
requested to conduct regular teaching in special alloted 
periods for teaching of movironmental Studies and 
Mathematics through play way activities. ‘They were further 
requested to communicate monthly average attendance of their 
respective classes to the Principal, OLET, Heypore so as to 
enable both of us in evaluating the effect of the 


innovative teaching method on regular attendance and 
enrolment, 


Central U.P. School, Jeypore was teken for exp erinent 
and both of us took regular classes in mvironment@] Ctuates 
and Mathematics based on playway and activity method. It 
was decided to conduct teaching for two months or more if 


felt necessary, Data regarding monthly attendance of the 
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students wetecolleocted till the close of the study, 
Method of Study 


Experimental method comrising controlled group 
and experimental group was adopted in the course of 
the study. It was decided that one of us would deal 
with the experimental group and the other partner would 
remain in charge of the controlled group. The subjects 
were Envrionmental Studies and Mathematics for class IIT 
as prescribed under the approved syllabus keeping in view 
the target of attaining Minimum Level of Learning 
competancy. 


Try Out. 


The students were divided into two groups. One 
group was termed as experimental group and the other 
group was named as controlled group. Both the researcher! 
conducted the experiment jointly. Some times I looked 
after the experimental group and my partner looked after 
the controlled group and viee versa. We both had planned 
how to deal with the stents of both the groups and 
accordingly activities were undertakn, as our sole 
motive was to increase enrol.:ment and retention. ihe 


attendance of class III of all four schools was verified. 


Average attendance in the last month and the preceeding 


month are given under analysis of data. 
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Before undertaking the activities we had some 
preliminary arrangements such aS» (a) selecting a play 
for introduction of the topic (b) setting students for 
collection of material freely and independently from 
their own surrounding (c) direction to children for 
classification of the collected materials (d) giving 
scopme to children for comparison of the classified 
materials (e) to aquaint them with the technique of 
construction through guidance, 


The brief description of the preliminary arrangements 


is given /~- 


YTLTLE OF THE PLAY: "Brother said® 
Principle of the play Students will act according to the 
direction given by Brother, If any direction of this 


=: 
sort 1s given without addressing "Brother said’ will not 


be followed. The children following the words without 


the direction of the "Brother-sald! will be driven out 


of the play=-circle. 
Now the play starts. 
u 
* Brother said} Raise your hands ,The Students 


will raise their hands. “Brother said; Hold 


your ears", All will follows ‘Brother salds 


move and run like a snakel! 


The children will 
run like a snake, 


Suddenly I will order the children, ‘stop’. Some 


of the students would stop. ‘They will be driven out of 
the play as it is not the version of the Brother, 
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The rest of the students will start the play again 
according to the Brother's direction. Then I say 
‘Children, now Brother said stop’. the children 


will stop. Again,the Brother said! Clap your hands', 


wil 
Toe students will clap their hands. 1 Say Stop clapping’. 


The children who stop clapping will be driven out 
of the play=-circle as this order has not been given by 
the Brother(the very word 'Brother said' stands for the 
order of Brother) I will again say, Brother said; Stop 
clapping’, the children will stop clapping. 


After this I will say, “Dear children, now Brother 


said to you to collect some articles from the environnmt, 
Bub remember you should not touch any poisonus creatures, 
break the branches of any tree, pluck flowers from the 
plants of the gardens If you fail to fetch some green 
leaves you may pluck ofe or two green leaves from the 
trees, You may catch the creatures carefully so that 
they will not be affected. You will do the work by your 
selves without taking the help of the others. If itis 
found that you have not collected the things by your 
selves you will be drivenout of the play’. 

Keeping all these instructions in mind the children 


will dispurse, 4t the sound of whistle in different 
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directions and start collecting objects. They have tm finth 
the collection within 10 minutes and at the blow of 

a whistle they will gather in the play circle agaln. 

The children will then start collecting different | 
objects from the surrounding of their own choice, After 
40 minutes a whistle will be blown and the children will 
come back to their play circle with their collected 
objects. 


after collection I will tell the children: Now 
Brother said: "put your collected materlals in the 
picturised and encircled places”. ‘he students will _, 
keep the materials accordingly with caution so that no 
article should be put beyond the demarked circle, All 
these activities some under classification, After 
classification I will thank the children for taking keen 
interest in collecting the objects and keeping them in 
proper places for classification. 


The students are then again told to have a close 
watch over the classified materials kept in the encircled 
places. Next, I will distribute some written flash cards 
prepared earlier bearing the characteristics of the 
‘Living and Non-living', After aistripution/ the flash 
cards, I shall ask the children to ident}fy their colk otet 
materials and have a striking tally with the flash cards. 
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Toe children will read out the flash cards and they 
will identify the encircled material also according 

to the characteristics of their respective cards, 
Through this activity they will know the difference 
between the "Living and Non=-Living' (The list of the 
written flash cards bearing the characteristics is 
enclosed in the appendix for reference). after this I 
shall say ‘children, Brother said: Here is the chart 
showing the differenciation of Living & Nom-Living'. 
You read out the chart and compare the characteristics 
of the animate and inanimate objects you have collected 
and kept in the encircled places. after a careful and 
organised comparison performedby the children I shall 
say, 'Dear children, Brother now says to keep the living 
objects in this big circle and the won-living objects 
in the other". Accordingly, children will place the 
living things and non-living things in the shown circles 
distinctly. 

After separating the Living objects and 
non-Living object | 1 shall tell the students, ‘chil dren, 
Brother is very happy with your activities. He thanks 
you. Now, he says to give shape to things you have 
collected which would have some aesthetic appreciation, 
He again wants to test your creativity. The students 


will construct different figures, and shapes using the 
collected articles. hey are also allowed to use scissors, 
knife, blade etc in order to make different sizes and 
shapes . | 

So in the above experiment we have come across 
four steps under the presentation stage (excluding intro~ 
duction & evaluation) in/@irse of our experimentation. 
The justification of four steps is as follows:= 


Why Collection 


Collection tends to develop the child's imagination 
and interest to acquire from the environment which is the 
natural play ground for him to observe various things and 
mampulate them, It is a free and spontaneous work which 
develops independent thinking in him, During collection of 
objec ts by way of group activity his social development 
gets a proper channel for acquiring socially approved 
behaviour. He also gets opportunity to develop a habit of 
competition and co-operation. Piaget the great propotinder 
of pedagogy believes in providing opportunites for 
the child to explore and experiment, the teachers: duty, 
Plaget considers, is only to provide opportunities, 
Classification. . 


At the concrete operational stage the child can 


simultaneously consider two kinds of Classification. Since 


at the concrete operational stage, the child has the 
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ability to decide and he makes correct wlassification. 
Similarly, the child develops classification concepts 
like set or venn diagrams. Direct observation in 
conjunction with manipulation tend to cevelop the idea 

of conservation. At this stage children are more able to 
reason and think about classes and subeclasses which they 


fail to do at the preoperational period. 


Comparision 


Activity method in primary schools lays stress 
on the importance of the children manipulating objects 
(widely differing) with discovery classification, 
construction and analysis of materials essential for 
natural development of concrete reasoning. Adaption be- 
comes a slow but gradual process as child moves forward 
by small incremental steps when previous experience is 


assimilated. 


the 
Construction: Construction will help in{development of 


the psychomotor skill and also aesthetic sense among the 
children. An attitude of preservation is also likely to 
be developed in them. Piaget cautioned against parroting 
of the information. He,further,says that the joys of. 
different geometrical shapes be presented to the children 
to play with and games involving activities that help 
co-ordination of arm—hand—finger and vision leading to 
writing, drawing, cojouring, threading and carving would 
be appreciated andLmeanhingful. 
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Mus, teaching learning process becomes joyful by 
arresting the attention of the child. 


METHODS OF EXPERIMENT 
TEACHING TECHNIQUES 
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PRESENTATION THROUGH 
PLAY WAY AND ACTIVITY 


On verification of attendance register of class 
III of three schools the following observations were made3- 
1, The attendance for the month of September increased 
considerably. (The details of the monthly attendance are 
given in Annexure). In compemison to the monthly attedance 
of the preceeding months i.e. July and agust, it was 
certainly encouraging to have 20% and 40% increase in 
attendance at the end of September and October respectively, 

The average attendaice of the schools before the 
experiment was below 35% and after the experiment it increased 
to 60% ‘The Central U.P. School which had been taken under 
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the direct supervision pertaining to taking of classes 
and marking the progress of attendance underwent a 


radical change so far as regular attendance was concerned 
which was above 80%. 


Findings: 4, The school atmosphere can be made lively 
ana attractice through play way and activity based 
teaching. 

2 


Ao increase in dally attendance and enrolment can 
be attained . . 

3) ‘the parents were impresed with such purposeful 
activities and got interested in sending children 
to school ~ 

4) The zeal. and interest of the children was well 
felt through activity based teaching. 


Recommendations 
Te educational institution should adopt innovative 


practices like play way and activity based teaching 50 a& 
to attract Large number of children to school md make 
them regular. ‘The Head of the Institution must take 
help of the IETs, Secondary Training School may adopt 
this method in the larger interest of the country to 
achieve Universalisation of Elementary Education, 


The stall children who are really the fine flovers 
Of the comtry's garden wll never wither if proper 
bare ts taken at the right hou, the educational 
adolnistretor should foous dhe attention on it aid take 


— RAevessary steps for Loy on 
dn all the schools, 


eitatlon of this method 
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